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CANCER OF THE LARYNX 

IS IT PRECEDED BY A RECOGNIZABLE PRECANCEROUS CONDITION ? 

By Chevalier Jackson, M.D. 

of Philadelphia, Pa. 

This paper deals with the larynx only, and that but briefly. Its length 
would be increased to ponderous proportions if it were expanded to include 
even mere mention of the important corroborative examples of precanccrous 
conditions in other regions of the body, even if the author had the ability 
and the time. The reader is referred to the masterful collection and analysis 
of pathological and clinical data on the subject by my colleague, Dr. 
W. M. L. Coplin. 1 

Fully recognizing the etymological and scientific faultiness of the word 
“ precanccrous/’ nevertheless it seems necessary to use it even if we must 
concede it a place little better than the algebraic “ X.” Disclaiming any 
attempt to maintain a brief for the word itself the author’s clinical experience 
with cancer of the larynx leads him to the conclusion that cancer rarely if 
ever appears in the previously perfectly normal larynx. The chief objection 
to the term “ precanccrous ” is that it will be loosely applied without a true 
anatomic basis, hence it is unscientific; but if it supplies the need for a word 
that will contribute to the education of the profession and the laity to the 
undoubted clinical fact that there is a class of morbid conditions in the 
larynx the cure of which will diminish the incidence of cancer, the use of the 
word is justified until some one suggests some other single word that shall 
serve the same life-saving purpose. 

For all clinical purposes the term " precanccrous ” may be defined as any 
histologically abnormal condition intervening between the normal and the 
cancerous. It will not be disputed that such a condition exists, though there 
is room for widely differing views as to its frequency, because of the diffi- 
culties of its determination in any given case. 

Fundamental to the acceptance of the view that there is a precanccrous 
condition is the acceptance of the view that repeated injury and long-continued 
irritation and inflammation are potent causes of cancer. Present limits pre- 
clude consideration here of the evidence on this subject. Any one who is 
unwilling to accept this view is referred to the overwhelming evidence pre- 
sented and ably analyzed by Coplin. 1 

Vocal Abuse as a Cat(se of Cancer . — It is my belief that prolonged vocal 
abuse can be a factor in localizing cancer in the larynx. It seems certain 
1 1 
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that this factor has been overlooked and does not show in statistics, because, 
as a rule, vocal abuse itself is in most cases overlooked. In most statistics 
only professional singers and speakers and street-hawkers are recognized 
as abusers of their larynges; whereas, as a matter of fact, they constitute 
but a small proportion of the persons who suffer from chronic laryngitis, 
papillomata, granulomata and keratoses, as the result, wholly or partially, of 
vocal abuse. All statistics of cancer entirely overlook the vocational abusers 
who are compelled to force the voice in noisy and dusty places, the colloquial 
abusers, etc. Another factor preventing the statistical showing of a pre- 
ponderance of professional voice users among cases of laryngeal cancer, is 
that the irritation caused by professional use is very much lessened by proper 
methods of vocalization. Still another factor is that persistent vocal abuse 
’ results in such a degree of impairment of the voice that the speaker or singer 
retires and the irritation ceases. Out of 582 cases of proven cancer of the 
larynx in my experience there had been undoubted vocal abuse in 376 (64.6 
per cent.). Of the remaining 206 many should be classed as having abused 
their larynx, but these cases were not included because of incomplete records 
or some other factor that prevented absolute certainty. Of the 376 approxi- 
mately one-half — 187 — (49.8 per cent.) were professional or vocational 
voice users. These included not only speakers, teachers, singers, hucksters, 
street-hawkers, sales-persons, foremen, drill-masters, etc., but mechanics and 
factory employees required to talk loudly in noisy, dusty places, and persons 
employed in many other vocations ordinarily little suspected of requiring 
excessive use of the voice. The balance, 189 (50.2 per cent.) used their voices 
for continuous conversation. They were of what might be called a colloquial 
temperament. By this term is meant the numerous class of people who 
talk practically all the time they are awake. If no listener is available they 
will hunt one; if none can be found they will talk or sing to themselves. 
Continuous phonation with them is a nerve cell habit whose cycle is the outlet 
for every efferent impulse excited by their daily contact with the world. 
Often my secretary, attendant, nurse and assistants have noticed that these 
people, though under my strictest orders not to talk, would, while waiting 
to consult me, needlessly talk all the time in the waiting room. Many of 
such persons are to be found among the vocational voice users who add this 
abuse to the vocational abuse. One form of vocal abuse not often recognized 
is talking, even though not loudly, in a dusty place. When talking every person 
is for the time a mouth-breather. Mouth-breathing is one of the well- 
recognized causes of chronic laryngitis. 

That vocal abuse causes cancer is too broad an assertion. But that it is 
one of the commonest causes of chronic laryngitis, keratoses, papillomata and 
granulomata, is proven by experience; and that these conditions when per- 
petuated by vocal abuse and other causes can be a suitable soil for the develop- 
ment of cancer is, in my opinion, abundantly supported by clinical obser- 
vation. The ctiologic effect of vocal abuse is shown by the therapeutic effect 
of absolute silence. In the author’s experience there is no other means to 
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compare with absolute silence in remedial efficiency in all forms of laryngeal 
disease. By absolute silence is meant the writing of everything that the 
patient has to say, even whispering being forbidden. Laryngeal lesions of the 
most widely varying character, such as lues, tuberculosis, benign growths, even 
cancer itself, will show local improvement under a strict silence regime. That 
the improvement in cancer is a lessening of cellular lawlessness cannot be 
maintained, but that the associated congestive, inflammatory and irritative phe- 
nomena are decreased to the extent of a lessening of the stenosis, has been 
clinically observed in the author’s cases so frequently as to admit of no doubt. 
The author has often seen papillomata, granulomata, small cedematous growths 
and other benign inflammatory tumors totally disappear under silence treat- 
ment. It is my rule to enforce silence during the period in which I am study- 
ing a new case for diagnosis. Over and over again it has happened that the 
improvement and shrinkage in obviously benign growths has been so great 
that I have, in many cases, decided not to operate, and occasionally this 
decision has been rewarded ultimately by the total disappearance of the 
growths without other measures than absolute silence. 

The bearing of all this on the present subject is that if we are pre- 
pared to admit that irritation is one known cause of cancer, and that vocal 
abuse is one cause of laryngeal irritation, the conclusion is obvious that vocal 
abuse deserves consideration as a precancerous condition. 

Eversion of the Ventricle as a Precancerous Condition. — In using this 
term the author feels a very justifiable doubt as to whether or not there 
actually is a prolapse of the mucosa of the laryngeal ventricle. In using the 
term he refers to those cases in which what looks like a fold of normal 
•mucosa can be tucked back into the ventricle with a probe. In two of the 
author’s cases of this kind he felt justified in considering the condition as 
precancerous. In one of these cases a man who had an eversion of the 
ventricle first discovered in him by Dr. John Sterret, ten years later came 
to me with a fungating cancer on the same side as the eversion, the cancerous 
lesion involving part of the everted fold and part of the corresponding ven- 
tricular band. Removal of an ample specimen, which was examined histo- 
logically by Dr. Ernest Willetts, proved the cancerous nature of the lesion. 

Lucs as a Precancerous Condition. — In twelve of the author’s cases of 
cancer of the larynx there was a luetic lesion preceding the cancerous lesion. 
Of these three were superficial, two fungating, two granulomatous, five ulcera- 
tive. Of the ulcerative lesions two were known to have started as gummatous 
lesions. In all of the cases the luetic lesion had been present many months, 
and in four of the cases had been made to disappear temporarily by the 
administration of mercury. Besides these cases in which laryngeal luetic lesions 
were precancerous, in many other cases there was a luetic history, and such 
cases seemed to me to be of a greater degree of malignancy. I am aware of 
the fact that the foregoing statistics do not warrant it, nevertheless my opinion 
is that lues favors cancer of the larynx. A number of other laryngologists 
have made the same observation. Mr. Tilley : states, " I have noticed that 
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a large proportion of my cases of epithelioma of the larynx have previously 
suffered from syphilis.” My colleague, Doctor Coplin , 1 gives a most logical 
explanation of the connection between lues and cancer that seems to fit par- 
ticularly well the clinical observations in my cases of post-luetic cancer. He 
states, “ my thought is that the infection bears an etiologic relation because it 
is manifested by a reaction of irritation and not because there is what, under 
other conditions, might be regarded as any specific connection, between the 
tubercle bacillus, the treponema, blastomycetic fungus, various diphtheroids, 
cocci or other organism, and the new growth. In a manner resembling, but 
quite clearly different, the microorganism in some way liberates one or more 
toxic substances which irritate, frustrate repair, and lead to a lawless cellular 
proliferation similar to that following the continued irritation produced by 
soot, tar, pitch, paraffin or other substances possessing allied possibilities, and 
the irritation accompanying certain animal parasites. In this connection it is 
interesting to note that no infective process exclusively or even largely 
suppurative tends to tumor formation. The cytologic reaction in . purely 
suppurative lesions, such as abscesses, is not reparative, it is protective ; repair 
follows, and only when repair is constantly frustrated does the tendency to 
neoplastic evolution become manifest.” 

Keratosis and Leukoplakia of the Larynx as Precancerous Conditions . — 
Leukoplakia, so commonly precancerous about the mouth, I do not remember 
ever to have identified in the larynx, though I have seen conditions super- 
ficially resembling it. Keratosis, on the other hand, is relatively common and 
almost every laryngologist has seen cases in which a condition with the gross 
appearances of a keratosis has ultimately proven malignant. It seems logical 
to suppose that some, at least, of these cases were similar at some stage to 
Case IV, reported below. 

Tonsillar Disease as a Cause of Cancer of the Larynx. — The tonsil has 
long been recognized as the fountain-head of a majority of the cases of 
disease of the throat. It has not, heretofore, been accused of causing cancer 
of the larynx. But we all know that a focal infection in the tonsil can be 
the chief etiologic factor in chronic laryngitis ; and if we admit, as I think 
we should, that chronic laryngitis can be a precancerous condition, we must 
admit that a diseased tonsil can be a cause of cancer. Tonsillar disease is 
certainly often overlooked in persons of cancerous age. In one of the 
author’s cases he overlooked a chronic infective condition in the tonsil and 
the lingual lymphoid apron, that was afterward discovered by Dr. T. R. 
French. In commenting upon the case Doctor French made the following 
statement: Since I have been occupied in investigations of diseased 

lymphoid tissues in the throat my attention has, a number of times, been 
attracted to the disappearance of small neoplasms and inflammatory thicken- 
ings after removal of material containing pathogenic bacteria. As a conse- 
quence, I have long been impressed with the possibility of cancer being due 
to infection.” 
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Benign Growths as Prccanccrov.s Conditions. — Here we enter on a subject 
upon which whole books have been written on the laryngeal phases alone. 
Sir Felix Semon, many years ago, in his exhaustive “ Collective Investi- 
gations ” showed conclusively that the repeated removal of a benign growth 
as a clinical fact had not been demonstrated to have caused cancer. This 
has never since been disproven. In Semon’s day, the removal of a specimen 
was done by the indirect or mirror method of laryngoscopy, the technical 
difficulties of which were so great that a greater proportion of small and 
unrepresentative specimens were removed than is the case by the direct 
methods of to-day. As Jonathan Wright has said of such specimens, they 
might be “ not even from the growth itself ” in some instances. But even 
to-day it is no uncommon thing for the first specimen removed to show a 
papillomatous, keratotic, ulcerative or granulomatous histology, to be followed 
later by a specimen from the same larynx showing undoubtedly cancerous 
processes. This does not necessarily mean, however, that the cancer has been 
a sequel of the other processes. Papillomata, granulomala, and keratotic 
lesions are of inflammatory origin and may have coexisted with the cancer 
in a different part of the growth at the time the first specimen was taken. 
Irritation and inflammation may have been the original cause of both without 
necessarily a sequence. Moreover, once the barrier of a normal epithelial 
surface is broken, mixed pyogenic infections result in inflammatory processes. 
The author has seen a number of instances in which a cancerous ulcerative 
lesion has developed in adjacent tissue villous projections that grossly and 
histologically resembled papillomata rather than exuberant granulations. In 
such cases cancer may be . said to be “ prepapillomatous.” The etiology of 
benign growths is a closely related subject of which space forbids full con- 
sideration. From his experience in benign growths of the larynx the author 
is convinced that the chief factor in the production of laryngeal papillomata, 
granulomata and hrematomala is some form of irritation, including trauma 
and chronic inflammation. The limits of the present paper forbid the review 
of the data upon which this opinion is based. But it may be mentioned that 
the author has seen three cases of papillomata occurring in soldiers who had 
been gassed and who had suffered continuously with a chronic larvngo- 
tracheobronchitis. Mr. Tilley * reported a case of this kind before I had seen 
any of the cases mentioned. 

Bearing of Location of the Lesion on Prccanccrous Conditions. — All 
statistics show a great preponderance of squamous-cell carcinoma in malig- 
nant disease of the larynx. While it is true that metaplasia to the squamous 
type may and probably does occasionally occur in cylindrical and glandular- 
cell carcinomata, yet this metaplasia is so rare and the clinical evidence is so 
conclusive that all must admit that one or the other vocal cord is the most 
frequent site of origin in cancer of the larynx. It is an indisputable fact that 
of all regions in the larynx the vocal cords are the parts subjected to the most 
irritation in practically every human being. It is also a well-known fact that 
benign growths appear most frequently at the site of greatest irritation. 
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namely, in the central zone of the anteroposterior extent of the cord. Recent 
observations by Ryland 3 show that it is this central zone that suffers most in 
fatally gassed soldiers. 

Contact Cancer of the Larynx. — The author has seen two cases in which 
an isolated cancerous lesion developed on one cord at a point precisely 
opposite an isolated cancerous lesion on the other cord, both lesions touching 
during plionation. In neither patient was there any continuity between the 
lesions. In both patients the twin foci were histologically cancerous; one 
case ended fatally, the other is still living after thyrochondrotomy. These 
isolated twin foci have been noted by other laryngologists , 4 and have been 
referred to as “ contact infections.” It would seem logical to class them eco- 
logically rather as the result of mechanical irritation of the first growth on 
the vulnerable epithelium of the opposite cord. 

Histologic Appearances of Precancerous Conditions. — Here we encounter 
difficult perhaps insurmountable difficulties. Coplin 1 states in effect that in 
the production of cancer it may be assumed that the previously normal epithe- 
lial cell must have acquired not only the ability of proliferative invasion, but 
the ability to transmit to new cells the same power of proliferative invasion, 
a power which the normal epithelial cell did not possess. If such power were 
present but latent, then we must assume that something occurred to rouse the 
power and that this power is transmitted in most instances, from the original 
focus. It is this power that is the intangible thing that we all know is present 
but as yet not materially demonstrable, that presents the greatest difficulty 
in the study of precancerous conditions. Coplin 1 states : “ Every discerning 
student of cancer must have apprehended reactions to irritation and other 
cell changes preceding cancer must be potentially malignant before it is pos- 
sible by means at present available to demonstrate histologically the impending 
malignancy ; a cell or tissue must be preparing, and finally must be prepared 
to infiltrate before the process is manifest. . . . Naturally a cell has made 
necessary preparations for doing a thing before it does it; histology rarely, 
if ever, tells us what a cell is going to do before it does it, although many of us 
are constantly deluding ourselves into the belief that we can deduce the 
future of a cell from a study of the past or present or both. . . . Much 

less can one tell what a cell is going to do when neither it nor any ancestor 
has yet done the thing in the particular case under investigation; the fact 
that other cells, in other cases, similarly situated, have followed certain or 
uncertain courses, may be suggestive, even helpful; but offers nothing con- 
clusively applicable to any other case.” Jonathan Wright evidently had the 
same thought in mind when he stated that it is too much to expect a 
prognosis to be based entirely upon histologic examination. 

REPORTS OF CASES 

Space permits the insertion of only a few cases. I have selected four that 
illustrate in a marked degree certain phases that were present in greater or 
less degree in many others. 
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Cash I. — A man, aged sixty-eight years, was referred by Dr. Jacob Wolf. 
The patient had been continuously under treatment for ten years, for progressively 
increasing laryngeal disease, before coming under the writer's observation. Hoarse- 
ness had been present to a greater or less extent for five years. Progressive in- 
filtration, worse on the left side, reduced the lumen to a narrow chink. The 
left cord was fixed. The author did a total laryngectomy. Histologic examination 
by Dr. Jonathan Wright showed the growth to !>c an endothelioma. Recurrence 
ended fatally one year after operation. The ease is elsewhere reported in full.' 
It is alluded to here because of the long duration (eleven years) of infiltrative 
laryngeal disease. It seems altogether improbable that the growth was cndothc- 
liomatous from the beginning. The assumption seems warranted by the statements 
obtained from the laryngologists who treated the patient, that he had an in- 
filtrative laryngitis as a prc-malignant disease. 

Case II. — Male, aged fifty-five years, referred by Dr. John Dunn for consul- 
tation as to possible malignancy of the larynx. The patient complained of 
" soreness and stiffness ” on talking and swallowing, and impaired voice, in 
varying degrees, for two years. He had been treated by various laryngologists 
for chronic tonsillar disease, chronic pharyngitis and chronic hypertrophic laryn- 
gitis for a number of years prior to coming under Doctor Dunn’s observation. 
Internists had been able to reduce a blood-pressure of 200 to 145; and they had 
been able to control a chronic nephritis and a cardiac lesion. On mirror examination 
the larynx was found infiltrated and thickened evidently by a prolonged chronic 
laryngitis, the thickening in the posterior commissure being almost similar to 
that seen in pachydermia. The similarity was increased by small crusts visible 
below the glottis. The thickened hypertrophic mucosa rolled out of both ventricles 
on phonation in a way that would, I think, be regarded by some laryngologists 
as an eversion of the ventricle. The roll obscuring the region of the right cord 
was granular and roughened. No definite form of a cord could be made out on 
either side, and both sides overlapped on phonation, the sound of which was as 
rough and deep as if made with the ventricular bands, though these did not touch. 
Doctor Dunn, from mirror examination, regarded the laryngeal condition as 
probably cancerous. While the writer did not feel so strongly impressed in that 
direction it seemed to be a ease in which a specimen might well be taken for 
diagnosis. This was, however, contraindicated by the fact that if the laryngeal 
condition were found histologically malignant operation would be inadvisable 
because of the patient’s arteriosclerosis and his cardiac and renal conditions. 

Three years later the patient was again sent by Doctor Dunn for consultation. 
The patient had pain in the larynx radiating to the ears, tenderness over the 
larynx and over palpable lvmph-nodes on both sides of the neck. Dyspnoea was 
quite troublesome at night; but not so noticeable during the day except on exertion. 
Mirror examination showed the larynx narrowed by encroachment from both 
sides, and the anterior wall. On the right side there was a bulging mass of 
fungations from an ulcerated base occupying the location of the cord and ven- 
tricle. The glottis was occluded in its anterior portion. The mobility of 
both arytenoids was impaired. The condition was clearly inoperable not only 
because of involvement of the party wall and extensive lymphatic leakage, but 
because of the cardiac, vascular and renal conditions. Evidently radium offered 
the only hope of palliation, if the condition proved malignant; but it was abo 
evident that enormous dosage would be required and such dosage would not be 
justifiable unless certain of malignancy. It was, therefore, decided that I should 
take a specimen. The histologic report of Dr. A. G. Ellis was " squanvmr- 
ccll epithelioma.” 
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Radium treatments were carried out by Dr. William S. Newcomet and had 
a decided effect in reducing the infiltration both in the larynx and in the neck. 
The lumen of the chink increased in area. The patient died of angina pectoris 
three and one-half years after Doctor Dunn first made the diagnosis of cancer, 
from laryngoscopic appearances. 

Comment . — The progress of the ease indicated the correctness of Doctor 
Dunn’s mirror diagnosis of malignancy. The case was undoubtedly one of 
those slowly developing laryngeal cancers that run a protracted course, in 
this case over three years. Thyrochondrotomic removal could not have been 
adequate; laryngectomy, if not fatal, could not have given more than the 
five and one-half years the patient survived. The phase of the case that bears 
on precancerous disease is the long duration of a laryngeal irritation and 
hypertrophic laryngitis, from defective metabolism, vocal abuse, cigarette 
smoking, tonsillar disease, etc. 

Case III.— Miss A. K., aged forty-nine years, referred by Dr. Preston M. 
Hickey and Dr. Herman H. Sanderson, for diagnosis of suspected malignancy 
of the larynx. The patient gave a long and interesting history of laryngeal disease. 

The voice during childhood had been harsh at times so that people thought she 
had a “cold." At the age of twenty years the patient took up vocal training 
and the voice cleared so that for six years she sang mezzosoprano in church. 
For one year the patient gave Singing lessons. At the age of twenty-nine years 
the singing voice was lost, and the speaking voice became increasingly hoarse. 
The patient then entered the Long Island Hospital for training as a nurse. At 
the age of thirty-one Dr. Thomas R. French saw her larynx. He has kindly 
furnished me the following notes : “ Hoarse for two or three years, which she 
attributes to strain in singing. Throat easily tired on use of the voice. No 
pain. Larynx appeared normal in color and movements; but a small flat, very 
white growth (or crust) was noted below the anterior commissure.” A beautiful 
water-color drawing of this growth was made by Doctor French. The growth 
was still present four months later, The left aryepiglottic fold was cedematous 
and later congestion of the left vocal band was noted. 

At the age of thirty-three years the patient became aphonic. She then came 
under the care of Dr. Herman Sanderson, who found a papillomatous condition 
with a thickening of the left ventricular band. 

At the age of thirty-seven years the patient being still aphonic, Dr. Chevalier 
Jackson, holding a clinic at the Harper Hospital in Detroit, removed a specimen 
from the larynx, which was reported as insufficient for diagnosis. At the age 
of forty-five, a degree of phonation was noted for a period of a year. At forty- 
six, the patient lost her voice every time she “ took cold.” The cords were 
noted by Doctor Sanderson as thickened but not red. At forty-seven, the voice 
was permanently lost and dyspnoea became noticeable. Dr. A. B. Wickham 
gave a series of violet-ray treatments which greatly improved the dyspnoea. 
Recently, however, the dyspncea has reappeared. 

At the age of forty-nine years, almost thirteen years after I first saw the 
patient, she was again referred to me by Doctor Sanderson for the taking of a 
specimen and the relief of the increasing dyspnoea which had become exceedingly 
distressing and was threatening asphyxia at night. Except for dyspnoea the general 
condition of the patient was good, she felt perfectly well, and had lost only three 
pounds in weight. There was marked indrawing of the guttural fossa and around 
the clavicles. Otherwise the general examination was negative. 

Laryngoscopic Appearances . — Mirror examination showed nothing resembling 
cords. From the inner border of the arytenoids downward the larynx on each 
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side was filled with a nodular mass of tissue that obliterated the glottic chink 
except for a small triangular space posteriorly. Attempted phonation showed 
good movement of the arytenoids, but the movement brought no cords into view. 

Direct Laryngoscopy and Removal of Specimen . — The dyspnoea having in- 
creased until tracheotomy was indicated, a direct laryngoscopy was done. The 
larynx was found infiltrated (though not hard) from the border of the ventricular 
bands downward. An ample specimen was removed with basket punch forceps, 
the tissue being soft and cutting easily; time, i minute 45 seconds. A second 
specimen was taken after 9 months, radium having been used in the meantime. 
Both reports follow: 

Histologic Report, by Dr. B. L. Crawford. First examination: "Specimen 
consists of a fragment of tissue, measuring 0.75 cm. by 0.75 cm. by 0.5 cm. : weight 
less than 1 gm. One side is, flat, apparently the base; the other aspect is rounded. 

A small spicule extends from one margin but docs not appear to have a pedicle. 

" Rapid technic. 

“Histology: Sections show a diffuse infiltration of connective tissue and 
muscle by solid masses of squamous epithelium which has undergone no kcratiniza- 
tion. In some areas marked leukocytic infiltration and hemorrhage can be seen. 
The mucosa is absent except at one margin of the surface. 

“ Diagnosis : — Basal-cell epithelioma." 

Second examination : — “ Specimen consists of a small irregular grayish piece 
of tissue measuring 0.75 cm, by 0.5 cm. by 0.25 cm. The tissue is friable. 

“ Formalin-alcohol fixation. 

“Histology: — The small piece of tissue possesses a membrane of stratified 
squamous epithelium on one surface which is inflamed and ulcerated ; on the oppo- 
site surface is a small strip of cartilage. The submucous tissue is extensively infil- 
trated by masses of epithelium. The infiltrating epithelium at site of ulcerated 
area is continuous with the surface epithelium, and there arc also isolated nodules 
beneath that portion of the mucosa which is intact. The infiltrating epithelium 
shows little evidence of differentiation, for the most part the cells being irregular 
in shape and size; however, in places the cells resemble those of the prickle layer 
and in small areas show slight indication of keratinization. There is also exten- 
sive leukocytic infiltration throughout the tissue. 

" Diagnosis : — Squamous-cell epithelioma.” 

Tracheotomy was done under local amesthesia. Recovery prompt and 
uneventful. 

The patient was then referred to Dr. D. Bryson Dclavan and Dr. Thomas 
R. French for consultation. They decided to place the patient under the care 
of Dr. Douglas Quick for energetic treatment by radium. She is still under the 
treatment and is improved. 

Comment. — Here is a case in which there was laryngeal trouble and vocal 
abuse for thirty years or more. Neoplastic conditions were present for at 
least thirteen years before the diagnosis of cancer was made. Over twelve 
years elapsed between the specimen reported insufficient and the one reported 
positively for cancer. It is impossible to say when the pathologic process took 
on malignant qualities. No one can regard the condition as malignant for 
thirty years. We must therefore grant that at some stage not yet cancerous 
the epithelial cells were preparing to sally forth on the invasion that we recog- 
nize histologically and clinically as cancer. That stage seas frecanccrous. 
This fact is not altered by our inability to detect its presence in a given ca-e. 
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Case IV. — A. R., male, aged forty-two years, had had hoarseness off and 
on for a number of years, the voice being normal or nearly so in the intervals. 
He had a chronic hypertrophic laryngitis for which he had been treated at various 
times for a number of years. About a year prior to consulting me an able 
laryngologist had noted on the centre of the right cord, "A limited patch of 
white thickening similar to a keratosis.” The patient failed to appear for reex- 
amination until eleven months later when the same laryngologist noted that 
"practically the whole extent of left cord was replaced by a snow-white rough 
growth. The cord moved but appeared sluggish.” 

This was also the condition upon my first examination. (Fig. I.) Prior 
to coming to me the patient had been seen by Sir St. Clair Thomson, Mr. Hunter 
Tod and Mr. Herbert Tilley. We were all of a similar opinion that while a _ 
benign condition such as a keratosis could not be excluded without, histologic 
examination, yet the strong suspicion of malignancy warranted prompt action and 
especially so as the growth was extending toward the arytenoid region, where the 
chances of operative cure, if malignant, would be, to say the least, much lessened. 
It was, therefore, decided that Dr. Ellen J. Patterson and I should do a thyro- 
chondrotomy, and, after splitting the thyroid cartilage, decide upon the question 
of how radical the removal should be. Doctor Patterson and I operated on 
January 3, 1916. The following is a copy of the report of operation: — 

“ When the larynx was opened the growth did not look manifestly malignant 
to us. There was no detectable infiltration, no extension downward beyond what 
might be called the lower limits of the cord. The slightly nodular appearance 
mentioned by Mr. Tod, and which seemed to us quite marked at indirect laryngos- 
copy, was not so much in evidence at thyrotomy. On the other hand it did not 
resemble any benign growth. The experience we all have had with growths of 
the clinical characteristics of this one led me to decide, in consultation with Dr. 
Patterson, to remove the entire growth with a wide base of normal. The growth, 
however, was so manifestly superficial that we did not deem perichondrial 
dissection with complete left-sided evisceration necessary. 

“Dr. Ernest W. Willetts immediately examined the frozen section and his 
preliminary report on a frozen section was ‘ precancerous.' " 

"Microscopic Examination: — The only pathological change noted in sections 
is confined to the epithelium. This shows very marked thickening with a tendency 
to form down-growths into the underlying tissue. Immediately beneath the 
epithelium there is quite a thick layer of lymphocytes and plasma cells which are 
seen particularly just underneath that part of the epithelium which shows 
the thickening. 

“ For the most part the epithelial tissue is sharply defined from the under- 
lying tissue but at several points this is not so sharply marked. Some of the 
cells are atypical as to size and staining. At several points there appears to be 
beginning hornification within the centre of the epithelial plugs like the very 
first beginning of the epithelial pearls such as are seen in epidermoid carcinoma. 

“Diagnosis: — Precancerous condition or possibly just beginning epider- 
moid carcinoma.” 

Doctor Willetts sent slides to Dr. James Ewing who reported as follows: 

“ Your laryngeal specimen is very interesting and rare. I have no doubt 
that you are justified in believing that this is one of the ways intrinsic cancer of 
the larynx begins. It may not be the only one. The sudden transformation from 
the normal to the hyperplastic and atypical epithelial pegs is very striking and 
at once sets the progress apart from inflammatory changes. - 

“ I do not think the condition can at present be called cancer. It has not 
any of the essential features, not even sufficient atypical qualities of the cells. 
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Fig. i. — T he upper illustration shows a keratotie disease of the left vocal chord that 'cemr 1 elk 
so suspicions of a cancerous or preenneerous condition ns to warrant removal. The hi toloeiea! !u 
after the removal of the entire growth were not inconsistent with this clinical opinion. 
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Fie. 2. — Extreme edge of pathologic process and approach to nearly normal contiguous mucosa. To 
observer’s right slight reaction, some thickening of epithelial strata, and little increase in keratinized layer. 
Passing from left to right, just to left of middle of section, almost sudden change becomes obvious. Very’ 
notable overgrowth of epithelium which stains more deeply, often intensely, with loss of regularity and uni- 
formity of cell arrangement and grouping: basal cells extremely polymorphous, of all sizes and without sharp, 
clearly cut, uniform border. Keratinizntion of outer stratum very marked near transition point and extend- 
ing over more active area to left as well as over less changed tissue to right. At point of transition very 
intense mononuclear collections especially conspicuous between epithelium and old submucosa into both of 
which structures, however, mononuclear invasion occurs. Other sections showed more clearly and more 
conspicuously the changes mentioned, but were prepared by freezing, were not so well stained, and could net 
be photographed satisfactorily. (Photomicrograph from laboratory of James Ewing; tissue sectioned and 
stained by Ernest W. Willetts; legend dictated by W. M. L. Coplin.) 
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I have seen other beginning laryngeal cancers in which there was less overgrowth 
and more marked changes in the cells. I suppose the next step would be breaking 
away of the cells and invasion of the submucosa, but I should not expect this 
until the cells change their appearance considerably. This is the stage in which 
to treat cancer of the larynx, not after it gets well advanced.” (Fig. 2.) 

No sutures were used either in the cartilage or in the soft parts. The 
system of after-care originally devised by Doctor Patterson was skilfully carried 
out by her. The recovery was uneventful. The patient returned to England three 
months later and I have not seen him since; but a letter from Mr. Hunter Tod, 
eight months after operation, reported the larynx in good condition, with 
improving motility and favorable progress toward the development of an adven- 
titious cord. The voice had returned and though still hoarse has lost the forced 
huskiness. I have heard through Dr. Herbert E. Smyth that the patient is 
alive and well. 

Comment . — This case illustrates clearly and conclusively, I think, the 
value in laryngeal surgery of acting upon a clinical diagnosis of a precancerous 
condition. The case is a leading one in that the opinions of three eminent 
pathologists were to the effect, that, while the condition was not cancerous, 
and furthermore while they could not undertake to make any prognosis as to 
what the cells were going to do, yet they all seemed to regard the case as 
one in which they would not be surprised to see malignancy develop. In 
other words, they seemed to feel that the cells might be prepared or preparing 
to do something not already done, though the present limitations of histo- 
pathology would not warrant the positive statement of such an opinion. 

This state of mind would seem parallel to that of the laryngologists 
concerned in the case. I believe every laryngologist of large experience can 
recall cases in which he regrets that he had not followed his undefined and 
undefinable feelings as to present or incipient malignancy in cases reported 
as histologically benign; and while it can, of course, in most instances be 
maintained on good grounds that there was malignancy in some unexamined 
portion, yet the clinical fact remains that had the laryngologist followed 
the guidance of an intuition born of clinical experience, the patient’s life 
would have been saved. Just what constitutes the appearances in a laryngeal 
lesion that gives rise to a subconscious feeling of incipient cancer is difficult 
if not impossible to describe. In the same patient different laryngologists 
have given me quite different phases of the lesion and its history as the basis 
of their opinions, notwithstanding the fact that their opinions coincided as to 
the suspicions of malignancy. 

Notwithstanding the fact that it would be manifestly out of the question 
for any pathologist to say on the basis of an examination of a removed dead 
cell what the adjacent living unremoved cells were going to do, I feel that 
the histologic appearances here go far to corroborate the clinical view that 
there is a curable precancerous morbid state that precedes malignancy in 
many cases of cancer. 

Treatment of Precancerous Conditions . — As Coplin 1 has so well said; 
“ The practical application of our recognition of irritation as a frequent ante- 
cedent of malignant disease becomes obvious. It is not necessary to assume 
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that there is a specific tumor excitant, cytologic, microorganismal or chemical, 
but that cancer often arises under influences the nature of which we cannot 
at present accurately define, but which tentatively may be termed irritative, 
fully recognizing how vague and unsatisfactory the designation must be. 
Fortunately, for practical purposes this particular indefiniteness is no impedi- 
ment to our understanding the application to prevention and treatment. 
Every delay in healing of any non-suppurative process in which the normal 
tendency to repair is unduly prolonged, no matter where — skin, mucosa, lip, 
eyelid, tongue, stomach, intestine, rectum, bladder, mamma, vulva, uterus, 
prepuce or elsewhere — every irritated gland, wart or mole, becomes a source 
of suspicion.” 

My experience in clinical laryngology leads me to believe that this clear 
and concise statement applies with especial force to the larynx. 

If the author’s views are accepted, the cure of chronic laryngitis becomes 
of fundamental importance. Unfortunately we are confronted at the outset 
by two obstacles in dealing with persistent intractable chronic laryngitis. 

1. The difficulty of obtaining absolute rest for the larynx, especially 
in the cases due in part or wholly to occupational vocal abuse, dusty occu- 
pations, cough of extralaryngeal origin, and the like. Even the normal 
respiration of the dry overheated dusty atmosphere of the average dwelling 
in the United States is injurious to the individual larynx, peculiarly suscep- 
tible to such irritations. 

2. Laryngectomy leaves the patient in such a deplorably crippled con- 
dition that we cannot consider for a moment the total removal of an otherwise 
incurable chronically inflamed larynx only suspected of being potentially 
cancerous, as has been so wisely urged by Bloodgood 0 in parallel cases of 
chronic mastitis. Nevertheless, the study of the case will usually find which 
causes, among the many, of a chronic laryngitis are operative; and having 
found them a cure will follow. Tonsillar infective diseases are well known 
factors in the production of chronic laryngitis. The writer was particularly 
struck with the discovery by Dr. T. R. French of a chronic tonsillar disease 
of long standing in the case reported here as Case IV ; and his comments 
thereon are important. 

Keratoses and similar overgrowths of epithelium occurring in adults are 
to be dealt with as potentially precancerous. The opinion of Dr. James 
Ewing commenting on the histology of a specimen in one of the author’s 
cases (Case IV, above), namely that “this is the stage in which to treat 
cancer, not after it gets well advanced,” in my opinion expresses such a great 
clinical truth in such a great way, that it encourages me in making a plea 
before this Association for the clinical recognition of a precancerous con- 
dition. And while I realize that we cannot now definitely lay down specifi- 
cations and descriptions of precise characteristics by which a precancerous 
condition can be identified in a given case, I think it will be a step toward 
the ultimate attainment of such an ideal if we begin by recognizing the fact 
that there exists a group of cases not already cancerous in which the malignant 
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possibilities are so great as to justify wide removal of normal tissue surround- 
ing the base of the lesion. The general surgical rule, applying to individuals 
past middle life, that benign growths exposed to irritation should be removed, 
probably applies to the larynx as well as to any other epithelialized structure. 
In regard to papillomata, however, radical surgery and radium burns from 
excessive dosage are to be avoided as disastrous to the voice and* the lumen 
of the airway as well as quite unnecessary for cure. Superficial removal and 
avoidance of all irritation such as tobacco-laden or dusty atmosphere, vocal 
abuse, the cure of tonsillar infections (see Doctor French’s comment in 
Case III) will effect a cure with excellent vocal results. The author’s case 
records show numerous instances in which papillomata, granulomata and 
oedematous polypi of the larynx have shrunken and in many instances dis- 
appeared by the sole influence of absolute silence. 

CONCLUSIONS 

1. While there is here offered some evidence bearing on the histology 
of precancerous conditions, this evidence is not conclusive. 

2. Clinical work is not, and never can be, ideally perfect. We are human 
and our patients are human. We cannot expect in our clinical work on 
the living human being to attain even to the relative certainty of the 
post-mortem room. 

3. As laryngologists we are concerned with saving human lives from 
the inroads of a “ dire disease,” which is the appellation applied to cancer of 
the larynx by Sir Henry Butlin. 

4. If we admit, as I think we should, that certain curable laryngeal 
conditions are in some cases the sequential predecessors of frequently incur- 
able cancer, it is clearly our duty not only to eradicate those curable pre- 
cancerous conditions, but to contribute to their early recognition by applying 
to them the term “ precancerous,” however faulty such a word may be 
from a purely scientific, histologic point of view. 

5. From a clinical point of view we may regard continual laryngeal 
irritation from any cause, chronic laryngitis, keratosis, syphilis, pachydermia, 
so-called prolapse of the ventricle, and benign growths, occurring in a person 
of cancerous age, as clinically precancerous, in the sense that they may be 
contributary factors in the etiology of cancer, and as such should be cured, 
surgically or otherwise, as may be indicated. 

6. It is no argument against this life-saving rule to contend that these 
conditions are too rarely predecessors of cancer to justify regarding them as 
etiologic factors in cancer. There is no known agent causative of any disease 
that will always, in all individuals, under average conditions of exposure, 
produce that disease. The human race would be extinct if such were the case. 

7. The time has come for the laryngologist to follow the lead of the 
general surgeon and the gynaecologist in the recognition of the necessity of 
curing cancer before it starts. 

8. There will be fewer deaths from laryngeal cancer when every mem- 
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bcr of the medical profession fully realizes the frequently malign nature of 
chronic hoarseness. 
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ARTERIAL DECORTICATION 
By C. Latimer Callander, M.D. 

of San Francisco, Cal. 

FROM THE DEPARTMENT OF SURGERY, UNIVERSITY OF CALIFORNIA 

In 1918, Professor Halsted interested me in what was then the compara- 
tively recent work on perivascular surgery, reported by Rene Leriche, of 
Lyons, France. An interesting observation on surface temperature, which 
bore definite relationship with certain features of interest in Leriche’s work, 
was made at that time in the Surgical Clinic of the Johns Hopkins University. 

The following are extracts from Doctor Halsted’s reported case, 17 in 
which he ligated the left subclavian and carotid arteries near their origin 
from the aorta, for the cure of a huge, left subclavian aneurism. Two years 
after this proximal ligation, the aneurism developed a pulsation and grew 
larger, at which time the patient reentered the hospital and had it excised. 
The point of interest to this discussion is the fact that several hours after 
the excision of the aneurism it was noted that the left hand and forearm, 
which for the preceding two years had been strikingly cold, had now become 
abnormally warm, appreciably warmer than the corresponding limb on the 
sound side; and it was further noticed that the hand remained warm for 
several weeks after the operation. This rise in surface temperature over 
that portion of a limb distal to the complete removal of a segment of artery 
is one of the interesting phenomena which Leriche reports as following his 
operation of arterial decortication. 37 This hyperthermia he attributes to the 
vasodilation which, he says, accompanies removal of the sympathetic nerve 
plexuses about an artery. Any excision of an aneurism would necessitate, 
of course, the complete removal of these fibres, if such be present. 

In a long series of papers, Leriche has called attention to sympathetic nerve 
plexuses which are said to lie in the intimate sheath of the large arteries and 
in the adventitia of these vessels, and he specifies that certain definite results 
follow the excision of these structures in the treatment of different syndromes. 
The surgical removal of these structures, an operation called by him “ Sympa- 
thectomy,” 27 was conceived, proposed and accomplished in 1889 by his teacher, 
Jaboulay, 24 who performed it with curative results on the femoral artery 
in certain perforating ulcers of the foot, and to a less successful degree, on 
the cceliac trunks in certain visceral disturbances, the nature of which has not 
been ascertained. Before considering the role which the sympathetic fibres 
are said to play in these clinical pictures, we will enumerate the steps in 
the operative procedure. 

TECHNIC OF THE OPERATION 

Leriche has designated his operation as an “ Arterial Sympathectomy,” 
according to the arterial level at which it is performed, axillary, brachial, iliac, 
or femoral. 27 The main arterial trunk is exposed by the classic route of 
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access a considerable distance proximal to the part affected. Thus the 
brachial artery is the operative site of election for disturbances in the fore- 
arm and hand, and the common or superficial femoral arteries for lesions in 
the foot or leg. 

The external fibrous sheath covering the artery is incised for a distance 
of eight to ten centimetres, and the artery, with its inner, more intimate sheath 
and its adventitia, is now exposed. This inner sheath, which is fused with 
the adventitia of the artery, is grasped with tissue forceps and is incised 
directly on the vessel wall. Traction is maintained on one of the lips of the 
sheath of filmy tissue thus isolated, and this structure is completely freed 
from the artery over the length of the incision with a knife or fine scissors. 
The artery is in this manner stripped of its external coat, together with the 
fibrous tissue which is adherent to it. 

Occasionally, one is able to remove only small cellular fragments of this 
external layer, but at other times definite lamina; may be dissected away. 
Leriche lays much stress on the complete removal of the thin meshes of 
loose tissue which adhere to the body of the artery, and the thoroughness of 
the removal of these strands is seen when the artery is gently swabbed with a 
moist gauze. With the artery thus moistened, it assumes a whitish, felt-like 
appearance, and the more or less detached debris, which clings to it, is easily 
seen. This arterial decortication is continued until the main body of the 
artery appears as a smooth homogeneous surface. 

In the course of the operation, one is required to expose any collateral 
branches present in order to guard against their injury. Should these require 
ligation, we have found it prudent to ligate them at some little distance from 
the parent trunk in order that the decortication be completed without stripping 
these ligatures. In several of the cases here reported, the exposure of the 
operative field and the ease and safety of manipulation have been facilitated 
by grossly freeing the chosen segment of artery from the neighboring struc- 
tures over the requisite distance, cutting the collaterals where necessary, and 
leaving the artery and its intimate sheath for the time being intact. A sheet 
of rubber tissue may then be drawn under the artery from side to side and 
clamped to the four corners of the wound, after which the more minute dissec- 
tion of the artery is completed. Certain objective reactions in the hands of 
Leriche and his compatriots have been found to follow and be consequent upon 
this procedure. 


POST-OPERATIVE OBJECTIVE REACTIONS 

i. Reaction of Visible Arterial Contraction " 7 .- — As an immediate conse- 
quence of the denudation of the artery, a diminution in its calibre takes place 
until it has progressively reduced in size during the operation to that of a 
small, whitish cord, reminding one of a nerve trunk. In our series of ten 
decortications, five on the femoral and five on the brachial arteries, we were 
able to verify this and Leriche’s further observation that the arteries of 
larger calibre were much slower in their contraction than the smaller. We 
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found indeed that the femoral artery was rarely much reduced in calibre. 
In two of these femoral cases no contraction whatever in the artery took place. 

In the decortication of the brachial arteries only did we notice that pul- 
sation could be neither seen nor felt as the operation progressed, a fact due 
to the local constriction of the vessels in the operative field. In two instances, 
the pulsations disappeared over the distal portion of the artery, while it 
could still be made out in the proximal area. Toward the end of three of the 
operations on the brachial artery, pulsation was seen to reappear. 

2. Reaction of Vasodilation with Hyperthermia 27 . — Whereas Leriche 
constantly found a post-operative increase in surface temperature over those 
parts distal to the decortication, we were able to ascertain this in but one 
patient. He stated that this increase in temperature was at times noted on 
the evening of the operation, more often on the following morning, but 
usually occurred thirty-six hours after the operation, and marked the onset 
of the reaction of vasodilation. 

In most of the instances recorded by Leriche, the local hyperthermia 
disappeared about the fifteenth day after the operation, a fact which illus- 
trates the transitory character of the reaction. In connection with this pre- 
viously mentioned case of Professor Halsted may be mentioned a patient in 
whom a quadruple ligation and excision of the sac was performed for the 
cure of an arteriovenous aneurism of the axillary artery. 2 The forearm 
and hand of this patient were much warmer four months after the operation 
than those on the sound side. 

Lesions, other than those mentioned, may result in an elevation of surface 
temperature. This may occur in the upper extremity following injury to 
the median and ulnar nerves, and it is probable that such lesions injure the 
sympathetic fibres which course in the nerves and which are destined for the 
skin capillaries. Vincent 2 has observed hyperthermia in the arm of a soldier, 
who was injured in the axilla and who presented signs of lesion of the median 
and ulnar nerves, and in whom, at operation, was discovered injury to the 
brachial plexus. Gorodiche 2 reports a patient with hyperthermia of the 
forearm and hand, who was wounded in the inner aspect of the upper arm 
ten weeks before, and who showed symptoms of injury to the median nerve. 
This hyperthermia definitely exceeded the boundary of the sensory field of 
this nerve. 

3. Reaction of Increased Peripheral Blood-pressure 27 . — Leriche reports 
a constant post-operative rise in the systolic pressure distal to the point of 
operation, but we have been unable in any of our cases to verify this obser- 
vation. He has found an increase of as much as 40 mm. of mercury, and 
states that the maximum elevation of pressure is reached on the second or 

a day. This local hypertension becomes attenuated in the days that 
follow, until it is completely dissipated about the same time as in the excess 
surface temperature. His estimation of diastolic pressure showed no pro- 
nounced variation. His observations were made with a Pachon oscillometer 
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and his readings were taken at the malleoli and at the wrists, where the 
dressings interposed no variation. 

Claude Bernard 7 suspected that the greater accumulation of blood in a 
part would lead to hyperthermia resulting in an increase in blood-pressure. 
In order to study the action of the sympathetic fibres going to the head, he 
conceived a method of differential mercury manometry, and was able to indi- 
cate by a simple difference in mercury level all modifications of pressure in 
two symmetrical arteries of the face. He made his experiment upon a horse, 
and his manometer consisted essentially of a U-tube with branches partially 
filled with mercury. One end of this instrument was joined by a tube to the 
right labial artery and the other to the left. Under normal conditions the 
manometer was at rest and the mercury remained at the same level in both 
limbs. When, however, the cervical sympathetic chain on one side was cut, 
the pressure in the manometer on that side rose, and the difference in pres- 
sure between the two sides in five experiments measured respectively, 40, 60, 
60, 31 and 25 mm. of mercury. It may be worthy of note to here mention the 
fact that upon galvanization of the distal cut end of the cervical sympathetic, 
the distal, as well as the proximal portion of the cut artery, contracted. This 
is definite proof that the vasoconstrictor fibres of the sympathetic system in 
the head do not travel along the artery, but reach it at different levels. 

This local hypertension is based by Leriche on the theory that the vaso- 
dilation, which accompanies the decortication, permits a greater quantity of 
blood to be propagated to the periphery, and this increased flow results in an 
increased head of pressure. 

THEORY OF MODES OF INJURY TO THE SYMPATHETIC FIBRES 

Trauma of some sort to the sympathetic fibres is claimed to be the causa- 
tive factor in the clinical condition which Leriche relieved by this operation. 
According to him, the fundamental trouble is a disturbance in the vasomotor 
innervation, with a resulting vasoconstriction forming the basis for the 
syndromes. His basic assumption is that sympathetic vasomotor fibres course 
along and ramify in the periarterial nerve plexuses of the extremities. He 
designates three possible varieties of trauma which result in the disturbance 
of the vasomotor balance of the extremities, and are the cause of certain 
definite clinical pictures. 

The mechanism of the first mode of injury assumes trauma to the afferent 
spinal nerve fibres in the tissue of the extremities not necessarily in the 
immediate vicinity of the vessels or nerves. Traumatic excitation of these 
sensory fibres conveys impulses which travel to the ganglionic and medullary 
centres, which cause a reflex vasoconstriction of perhaps the whole extrem- 
ity. On the basis of this traumatic reflex vasoconstriction, he explains 
a case in whom there was a definite pre-operative hypothermia proximal to 
the level of the area traumatized. This patient was injured in the lower 
third of the superficial femoral artery, but the lowering of the surface tem- 
perature was noted as high as the gluteal region. 
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In the second variety of trauma, he states that vasoconstriction in a distal 
part may arise, not by reflex action, but by direct injury to the efferent sympa- 
thetic fibres, which are said to lace the arteries with a periarterial network. 
When these are traumatically irritated but not destroyed, they overact and 
convey stronger impulses to the periphery than normal, a phenomenon which 
results in increasing the vascular tone to the point of vasoconstriction, result- 
ing in hypothermia. 

He theorizes still further on another variety of injury to the efferent 
sympathetic fibres in these arterial plexuses, which is destructive in its nature. 
This destruction of the vasoconstrictive element, which he thinks preponder- 
ates, results in a paralytic vasodilation and hyperthermia. It is by this 
third mode of injury that Leriche would explain the hyperthermia that 
followed the excision of the subclavian aneurism in Doctor Halsted’s patient, 
since the efferent fibres accompanying the artery were of necessity sacrificed 
when that portion of the artery containing the aneurism was resected. The 
vasoconstrictor element is the more prominent in the first two types of lesion, 
resulting in hypothermia, and the vasodilator element preponderates in the 
third variety, with a consequent increase in surface temperature. This com- 
plex vasomotor situation, however, may be further complicated by the reduced 
quantity of blood going to the extremity as the result of partial or complete 
obliteration of the artery, as well as by the consequences of immobilization 
of any muscles which may be paralyzed. Thus it may readily be seen from 
the imagined variety of lesions and the amount of possible injury to the artery 
and nerve, that there may result all gradations from hyperthermia to hypo- 
thermia. In cases of decreased, as well as those of increased surface tem- 
perature, however, it is noted that there has been a tendency for the normal 
thermal equilibrium to become established, and Leriche thinks that this 
restoration of vasomotor balance is brought about by a reestablishment of the 
sympathetic nerve continuity by means of the plexuses on the collat- 
eral arteries. 

In all of the patients for whom he claims relief, he has noted, before the 
operation, a hypothermia of the affected extremity, which he explains on the 
basis of a traumatic vasoconstriction. The fundamental point in his therapy 
is the restoration of vasomotor balance in the part.' This restoration he claims 
to accomplish by excising normal sympathetic fibres from the parent artery 
of the affected extremity at a point proximal to the lesion. 

CLINICAL PICTURES OF THE DISORDERS CURED BY LERICHE 

We cannot compare our results with those of Leriche, since none of our 
cases correspond to those in whom he obtained such spectacular cures. In 
his hands the operation was successful in a number of unassociated clinical 
pictures of a rather vague description, but which he considers have in 
common a disturbed vasomotor balance. 

i. Traumatic Disorders of Babinski-Froment Type 18-34 . — The clinical 
picture described by these men develops after minor injury to the limbs 
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involving only the soft parts, and the severity of the lesion is not at all 
proportional to the intensity of the symptoms. Clinically, the disease is 
described as presenting a definite syndrome which includes contractures and 
pareses, which develop almost immediately after traumatism. 

The motor changes are accompanied by none of the objective signs charac- 
teristic of typical organic affections, such as follow lesions of the central 
nervous system or large vessels. They resemble in many features manifes- 
tations of hysteria and one who has not seen but has merely studied reports 
of this condition, is forced to note this similarity. Unlike hysterical phenom- 
ena, however, these patients resist counter-suggestion. 

In addition to contractures and pareses, the complete picture may present 
muscular atrophy, exaggeration of the knee-jerks, and changes in the cuta- 
neous reflexes, together with disturbances in objective and subjective sensi- 
bility. Vasomotor, secretory and trophic disturbances are noted in the bones, 
skin, hair and nails. French neurologists admit that its pathogenesis is still 
unsettled, but claim that these disorders, whatever names they may receive, 
constitute a special group, half-way, as it were, between organic affections 
on the one hand, and hysterical phenomena on the other. 

Leriche considers that these symptoms arise from injury in the depths 
of the tissue, to the sensory and motor terminals as well as the sympathetic 
fibres, and that from such injury there may result an infinity of small 
nerve lesions which reflexly result in the vasoconstriction responsible for 
the condition. 

2. Causalgia of Weir Mitchell 81 .■ — Another rare but well-recognized clini- 
cal picture, which has yielded to arterial decortication in Leriche’s hands , 25 
is the causalgia of Weir Mitchell. This syndrome in essence is a painful 
form of neuritis of the median nerve and described by him during the Civil 
War and called " Causalgia,” from the Greek, meaning “ I burn.” Its causa- 
tive factor is trauma and the predominant symptom is pain. In this clinical 
picture the elbow is flexed, the wrist slightly radially curved, and the hand 
raised with the fingers extended, with occasional hyperextension of the ter- 
minal phalanges. The hand is emaciated and atrophied, making the fingers 
thin and tapering. Motor disturbances are usually slight and total paralyses 
are consequently few, although slight weakness in movement is sometimes 
made out. 

The subjective sensory disturbances are the most distressing symptoms, 
and paroxysms of pain usually occur a few days after the wound is inflicted. 
This pain is moderate in intensity in the early stages of the disease, but 
progressively increases. The patient refers it to a semicircle extending 
from the root of the thumb to the root of the index or middle finger, and 
it reaches its height four or five months after injury, when it very slowly 
diminishes in severity. 

In considering the mechanism of causalgia, it is probable that we are 
dealing with trauma to the fibres of the sympathetic system which accompany 
the median nerve, and which supply the glands, capillaries, and nerve endings 
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of the different layers of the skin. It has been suggested also, that the 
symptoms may be the result of injury to the nutrient artery of the median 
nerve, 0 together with lesion of the sensory fibres in this trunk. Complete 
cures of this condition have followed decortication of the brachial artery. 

3. Results of Excision of Obliterated Arterial Segments 37 . — In limbs 
affected by arterial obliteration due to trauma, a variety of vasomotor, motor 
and sensory disturbances ensued. At operation is found an impermeable 
fibrous cord, or the remains of scar tissue, in which the artery cannot be 
recognized. With the removal of this obliterated segment, however, Leriche 
has noted marked improvement in these cases, and he concludes from this 
fact that the fibrous cord of an artery is not an indifferent structure, but is 
a real nerve, whose functions, due to injury to the perivascular nerves, have 
become perverted. 

4. Spontaneous Ulcers in Amputation Stumps 3 \ — Certain ulcers which 
occur in amputation stumps or^er areas where there is no pressure, and which 
are definitely not caused by infection, are very refractory in their treatment. 
In this condition the affected stump is cold and cedematous, and any granu- 
lations present are very friable. The lesion begins as a vesicle, which later 
bursts and becomes an ulcer. It shows no tendency to heal but continues 
unimproved over months and renders the use of apparatus impossible. 
According to Leriche, after decortication of the femoral artery, several of 
these ulcers have closed promptly, and their scars have remained resistant 
enough to bear the use of apparatus. 

FUNDAMENTAL DETAILS OF THE AUTONOMIC NERVOUS SYSTEM 

Since Leriche states that both the mechanism of production of these lesions 
and that of their cure rest upon the involvement of the sympathetic fibres, it 
is fitting that we review the fundamental physiologic and anatomic bases 
governing these fibres before we go further. 

As there has been much loose teaching and writing concerning the autono- 
mic nervous system, of which the sympathetic division is but a part, and as 
there is some controversy about the paths along which the fibres of this 
division run, a portion of this paper will be devoted to considering our present 
knowledge on that subject. No apology need be made for summarizing 
Langley’s admirable survey 23 of the subject, since the facts which have 
accumulated are so numerous that it is imperative to try to coordinate them, 
and since results published on trivial evidence and faulty premise serve but 
to obscure the issue when no general scheme is borne in mind. 

The autonomic nervous system includes the motor nerves which control 
the activity of the unstriated and cardiac muscle tissue and all glandular 
structure, and its several divisions take their origin from separated portions 
of the central nervous system. All of these efferent autonomic fibres leave 
the spinal cord in four regions, each of which is separated from the other 
by areas in the brain and cord, from which no autonomic fibres pass. Since 
the mid-brain, bulbar, and sacral autonomic divisions have no connection with 
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the sympathetic autonomic fibres which supply the extremities, we will con- 
fine our attention to the sympathetic section of this great system. The cord 
cells of the sympathetic autonomic division lie in that portion of the spinal 
cord from the first thoracic to the second or third lumbar segments, inclusive; 
and it is with the fibres of this division that we are especially concerned 
in this paper. 

To properly appreciate the peripheral course of the sympathetic fibres, we 
must be familiar with the nerve unit of the sympathetic division. In common 
with the other divisions of the autonomic system, this unit consists of a 
central and a peripheral neuron. The central of these neurons for any given 
segment has its nerve cell in that segment of the cord, and this cell sends out 
its axon from the cord by way of the anterior root of the corresponding spinal 
nerve. This axon is a medullated nerve fibre and outside of the cord it 
emerges from the anterior root to end in one of the ganglia of the sympa- 
thetic system, and is therefore called the pre-ganglionic fibre of that par- 
ticular unit. This axon leaves the anterior root in company with other 
similar axons from similar cells in the same spinal segment, and they leave 
the anterior root in a trunk which is called the “ white communicating ramus.” 
This ramus is white because this group of pre-ganglionic fibres are medullated. 

The sympathetic ganglia, about which these pre-ganglionic fibres form 
connections, are essentially groups of nerve cells of the peripheral neurons, 
whose function it is to give off non-medullated axons, known as the post- 
ganglionic fibres. These fibres are grouped into trunks of fibres, each of 
which courses back to the root of the corresponding spinal nerve, and this 
trunk is known as the “ gray communicating ramus,” from the fact that the 
post-ganglionic fibres which are contained in it are non-medullated. 

The sympathetic ganglia of the sympathetic division are divided into two 
groups, the paravertebral, or lateral sympathetic chain of ganglia, and the pre- 
vertebral, or the co-lateral system of ganglia. Since we are engaged in the 
study of those fibres which run to the extremities only, we are not concerned 
with the prevertebral ganglia, from which emanate fibres which run to the 
viscera. The common characteristic, then, of all of the lateral ganglia is that 
each of the nerve cells there contained sends its post-ganglionic fibre back 
to the cerebral spinal nerves to be therein distributed to the body wall and 
the extremities. 

Course of the Sympathetic Fibres to the Skin of the Extremities . — From 
what has just been said, we know that the fibres which run to the skin of the 
extremities leave the lateral sympathetic chain by way of the gray, non- 
medullated, post-ganglionic fibres, and course to their destination via the 
spinal nerves. Thus these fibres are contained in the cutaneous branches of 
these nerves, and run with them to the skin, a fact of dominant interest in 
this discussion. It has been generally believed that some sympathetic fibres 
make their way to the periphery along the sheaths of the arteries, but definite 
proof that they follow the arteries has not been adduced. 

Indeed, it is the opinion of physiologists that the course in the cutaneous 
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nerves is the correct one. There is this point, however, to be borne in mind, 
that the sympathetic system does send fibres direct to the aorta, and that 
these appear to spread some distance down along the larger arteries. It is 
not unlikely that these nerve fibres cause some contraction in these vessels, and 
that in this way a modification of the blood supply to the skin and to the 
muscles may- take place without any direct action on the peripheral vessels. 

Course of the Sympathetic Fibres to the Skeletal Muscles . — Since we 
have seen that the gray rami, which run to the spinal nerves, contain sympa- 
thetic fibres which are destined for the innervation of the skin, we may 
expect that also in these gray rami go the fibres which supply the muscle, and 
that these muscular nerves send vasomotor fibres to the arteries in the muscle. 

HISTORIES OF CASES OPERATED IN THIS SERIES 

Case I (Group i). — E. H., male, age thirty-eight years. Complaint: Pains 
in the left hand and right foot. 

Present Illness and Local Condition. — The patient has suffered since boyhood 
from chilblains and numbness of the feet in winter. Six years ago the small 
. toe of the right foot became gangrenous to the middle phalanx and the toe was 
amputated. Gangrene next affected the third toe on the right foot, and ampu- 
tation followed. Later the leg was amputated at the ankle. Two years later all 
toes of the left foot became gangrenous and the foot was amputated at the tarso- 
metatarsal joint. After one year, the index finger of the left hand became gan- 
grenous and was amputated. One year previous to admission in October, 1921, 
the stump of the Jeff leg began to slough and the leg was amputated below the 
knee. Upon entering the hospital this stump was again affected and was 
amputated at the upper third of the thigh. The arteries in all extremities showed 
normal pulsation. 

Operation. — Decortications of the right femoral and the left brachial arteries 
were performed in the effort to stop the ascending gangrene. Result: The gan- 
grene in both operated extremities gradually progressed until his death one year 
later. No improvement. 

Case II (Group 1). — P. O., male, age forty years. Complaint: Pain in both 
lower extremities, for the most part confined to the large toes; ulcerations on the 
mesial surface of both large toes and violent color changes in the feet. 

Present Illness and Local Condition. — Four years ago the patient first noticed 
numbness and pain in both feet while on the march. A short time later two 
deep ulcerations occurred, one on the mesial surface of each great toe, and all 
attempts to heal these ulcers by hydrotherapeutic and orthopsedic measures were 
without avail. Peripheral arterial pulsation normal. 

Operation. — Bilateral femoral decortication and left brachial decortication. 
Result: Marked improvement immediately followed the operation in the lower 
extremities, as evidenced by the disappearance of the disturbed color changes 
and the healing of the ulcers into scars. But these scars later broke down and the 
ulcerations reappeared. For some time an improvement was noted in the left 
hand and arm, but the pain soon reappeared and the condition is now as before 
the operation. No improvement. 

Case III (Group 1). — E. D., female, age sixty-three. Complaint: Paroxysmal 
pain in fingers of left hand, radiating up left arm. 

Present Illness and Local Condition. — Twenty years ago both hands were 
numb, blue and white at intervals, especially on cold mornings. The condition 
has gradually become worse in the last ten years, until a year before her admission 
to the hospital in August, 1921, the finger tips on the right hand, and a little later 
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on the left, grew painful and tender, and small suppurating areas appeared beneath 
the nails of all fingers. The local points of suppuration of the middle fingers of 
both hands were followed by gangrene, resulting in self-amputation of the terminal 
phalanges of these fingers. Pulsation was normal in all extremities. About the 
stump of the left middle finger was a puffy, oedematous area, with a ring of 
very pale skin adjacent to a distal gangrenous slough. The entire left hand was 
much more tender than the right. 

Operation. — Typical decortication of the left' brachial artery. Result: 
For some days after the operation the pain was diminished and the color changes 
in the skin were less marked. The pain, however, later became more severe and it 
was evident that the gangrene was spreading. For this reason the last three fingers 
of the left hand were amputated at the metacarpal-phalangeal joints, together 
with the terminal phalanx of the index finger. No improvement. 

Case I (Group 2). — C. E., male, age sixty-three. Complaint: Pain and 
ulceration over the dorsal surface of the middle toe, left foot. 

Present Illness and Local Condition. — The patient entered the hospital in May, 
1921, suffering from cramp-like pains in the left calf muscles, followed by pains 
in the toes of the left foot. The onset occurred five months previously, when a 
small spot of ulceration was noted on the dorsal surface of the small toe of the 
left foot. This ulceration developed into a deep slough, from which a purulent 
discharge was noted. Arterial pulsation was not present at either ankle or foot. 

Operation. — Decortication of the left superficial femoral artery was per- 
formed a month after admission. Result: Several weeks after the operation the 
gangrenous ulcerated area healed into a very hard, resistant scar, and this area 
has remained healthy for over a year. Marked improvement. 

Case II (Group 2). — N. F., male, age sixty-seven. Complaint: Severe pain 
in the left leg. 

Present Illness and Local Condition. — Two years ago patient noticed weakness 
in both legs, followed by intermittent, cramp-like pains on exercise, the pains 
extending from the foot into the thigh. In the last four months the pain was so 
severe as to render walking impossible. The left leg became violently hyperremic, 
swollen and painful, especially in the dependent position. No arterial pulsations 
could be made out in either leg or below the bifurcation of the aorta. There 
was marked tenderness about the left knee, foot and ankle. 

Operation. — Decortication of the left superficial femoral artery. Result: No 
improvement followed the operation and death occurred from ascending gangrene 
of the operated extremity. No improvement. 

Case III (Group 2). — A. C., male, age thirty-six. Complaint: Gangrene of 
the left index finger. 

Present Illness and Local Condition. — From 1917 to 1921, the patient suffered 
with lupus erythematosus of the face, and during the period from 1919 to 1921, 
he had several attacks of circumscribed oedema in various portions of the body, 
affecting nose, eyelids, cheeks and legs. The legs were very cedematous at the 
time of admission into the hospital in March, 1922. Several months ago circu- 
latory disturbances were noted in the fingers of the left hand, terminating in 
gangrene of the index finger with beginning trophic changes in the middle finger. 
The whole hand, and particularly the areas about the affected portions, was very 
tender, and pulsation in the left wrist could be made out with difficulty. 

Operation and Result. — Decortication of the left brachial artery was followed 
by no change in the condition. No improvement. 

Case I (Group 3). — C. C. K., male, age thirty-five. Complaint: Excruciating 
pain over the palmar surface of the right thumb and base of the index finger. 

Present Illness and Local Condition. — Patient suffered a slight bayonet wound 
in the elbow in 1918. Six months prior to admission to the hospital, in October, 
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1921, while working at the mechanic’s trade, he gouged out a small segment of 
tissue from the radial aspect of the terminal phalanx of the right thumb, in which 
injury the knife cut to the bone. Although the wound healed four weeks later, 
there followed a constant burning pain in the area above mentioned, which was 
accentuated when the arm was in the dependent position. Two weeks later the 
scar tissue was removed, but there was no improvement in' the pain. Examination 
showed an indented area on the thumb where the scar was removed, with this area 
and base of the index finger exquisitely "tender to the slightest pressure. Arterial 
pulsation was normal. No definite diagnosis could be made other than a pain 
causalgic in character. 

Operation . — Decortication of the right brachial artery was performed. Result: 
The pain in the finger was almost entirely relieved on the day following operation 
and disappeared entirely two weeks later. At this time, however, he developed pain 
and tenderness over the bodies of the flexor muscles of the right forearm, which, 
pain disappeared after a period of several months. Marked improvement. 

DISCUSSION OF THE RESULTS 

In this series ten arterial decortications were performed on six patients, 
on one of whom three arteries were decorticated for disease of three extremi- 
ties, while on another the operation was performed on two arteries for trouble 
in two extremities. We have made no clean-cut diagnoses in these patients, 
but have chosen to place them into three groups. In group 1, we have de- 
scribed those patients in whom the arterial changes at the time of operation 
were thought to be spasmodic in nature rather than obliterative, as evidenced 
by the presence of palpable, peripheral, arterial pulsation. In group 2 are 
mentioned those cases in whom an obliterative arteritis had seemed to play 
the predominant role, and where no arterial pulsation in the affected extremi- 
ties was elicited. Group 3 is that of unaccounted-for pain, in which we have 
but one case. 

In the first, or spastic group, Case I (E. H.) was operated upon with no 
beneficial result. In Case II (P. O.), no improvement can be recorded, since 
the violent skin discoloration and the sensation of cold in the diseased extremi- 
ties have reappeared, and the ulcerations have returned. No improvement 
followed the operation in Case III (E. D.), in whom an amputation of 
several fingers had later to be resorted to. 

In considering the second group of cases, in whose affected extremities no 
arterial pulsation could be elicited, one definite cure is reported, Case I 
(C. E.). Whereas for months this patient had an ulcerative gangrene of 
the dorsal surface of the middle toe of the left foot, several weeks following 
the operation the gangrene disappeared and the sloughing healed into a resist- 
ant scar, which has remained healthy over several months. In Case II (N. F.), 
no improvement followed the operation, and the patient later died from an 
ascending gangrene of the operated extremity. In Case III, no improvement 
followed the operation, and the gangrene remained as before intervention. 

Case I, of group 3, was operated upon for an unaccounted-for pain in the 
thumb. . Following the operation the pain disappeared, but for it was substi- 
tuted another pain in the flexor group of muscles. This pain later likewise 
disappeared, and there has been no recurrence of the symptoms. 
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We wish to state here that we have operated upon no patients who 
exactly correspond in their diagnoses, or clinical pictures, to those treated so 
successfully by Doctor Leriche, and it would then appear illogical to pass 
hasty judgment on this operation from the results of the treatment of our 
series of cases. 

There are, however, certain fundamental principles wherein we differ 
with Leriche. The conception of primary importance is the knowledge of the 
path of the vasomotor fibres to the extremities. One gains the conclusion, 
from careful study of his work, that he considers the majority, if not all, of 
the vasomotor fibres to the extremities follow the sheaths of, and lie in, the 
adventitia of the larger arteries. From what has been said concerning the 
path of these fibres, we see that anatomists and physiologists concur in the 
belief that they accompany and are embodied in the spinal nerves which run 
to these parts. If such be the case, the vasomotor sympathetic fibres must 
leave these spinal nerves at different levels in their course, and supply inner- 
vation to the arteries from point to point as this innervation is required. 
Hence, it is a gratuitous assumption, from the point of view of proven work, 
that these fibres run a course along the arteries, and that their continuity 
may be severed, irritated, or otherwise interfered with by a removal of a thin 
sheet of tissue about the sheath or adventitia. So far as physiologists can 
prove, the only sympathetic fibres which accompany the large arteries to their 
termination are those which run from the prevertebral ganglia to the thoracic 
and abdominal viscera. There now arises the natural question as to the proof 
that these sympathetic fibres are removed at the time of operation. Points 
of difficulty in the staining technic for the demonstration of these nerve 
fibres in the tissue thus removed from an artery, require that further work 
be done upon this subject. It is rather striking, also, that in our cases, save 
in one instance, we were unable to demonstrate any post-operative rise in 
blood-pressure, or increase in surface temperature. 

We are, at this writing, forced to the conclusion that an insufficient 
number of observations of this operation has as yet been made. It is only 
by careful physiologic estimation of capillary , 71 surface temperature 8 and 
blood-pressure changes, that a correct conclusion is to be reached. In this 
discussion, however, we would not overlook the fact that great improvement 
in otherwise hopeless conditions, has resulted from this procedure, even 
though the mechanism of the production of the diseases and that of their 
cure is as yet unknown. 
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PERI-ARTERIAL SYMPATHECTOMY 

AN EXPERIMENTAL STUDY 

By Edwin P. Lehman, M.D. 

1 *: of Saint Louis, Mo. 

FROM THE DEPARTMENT OF SURGERY, WASHINGTON UNIVERSITY SCHOOL OF MEDICINE 

The treatment of a wide range of pathological conditions in the extremities 
by the removal of the sympathetic fibres situated in the wall of the artery 
supplying the part, was first suggested by Leriche in 1913. 1 In the years 
intervening up to the present time, he, his collaborators and others in France 
have contributed many papers on this subject. Most of these papers are 
clinical in nature, although mention of experimental work is made. The 
ideas represented by this school have not spread widely in other countries. In 
America, Halsted 21 alone reports a case that bears out Leriche’s contentions. 
No conclusive experimental work has been reported. The present work was 
done in an attempt to prove a part of Leriche’s contentions by an experi- 
mental study. 

Leriche maintains that our knowledge of the peripheral sympathetic is 
inadequate. On the basis of numerous clinical observations he has built up a 
somewhat elaborate conception of the physiology of this portion of the 
autonomic system, a conception difficult to visualize because, as he frankly 
confesses, many elements are not clear even to himself. Briefly, his ideas may 
be summarized thus : ( I ) The sympathetic fibres distributed in the various 
tissues of an extremity are in a state of “ balance ” which maintains the nor- 
mal functional conditions of blood-supply, secretion and so forth; (2) any 
“ irritative ” lesion in any part of this distribution — i.e., the arterial wall, the 
nerve, the muscles, etc. — may result in a state of unbalance which will in turn 
result in circulatory, sensory or nutritional disturbances ; (3) a complete break 
in the cycle of sympathetic influence together with removal of the “irritative ” 
lesion will reestablish the normal balance. It is only fair to state that this 
summary is my own attempt to compress into a small and easily grasped form 
a large volume of scattered inferences. It may not approximate Leriche’s 
own summary, were he to attempt one; and it is open to almost as many 
exceptions as the observations it covers. On the basis of this theory he has 
proposed and carried out the stripping of the adventitia of the brachial or 
femoral artery (with the intention of removing with it the sympathetic plexus 
therein contained, and of thereby breaking the chain) in such conditions as 
causalgia, “ troubles reflexes,” cedema, trophic ulcers and the skin changes 
following venous varicosities. His cases of causalgia and circulatory dis- 
turbance were largely the result of war wounds, where partial lesions of 
artery or nerve could be demonstrated. His results have not all been suc- 
cessful; but there has been enough improvement in numbers of cases to 
justify his hope that a new method of treatment has been devised. 

It is not my purpose to review in detail the mass of these papers nor to 
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attempt a critical analysis of his theory on the basis of his case reports. That 
task could be assumed only by one whose clinical experience in these obscure 
conditions was as wide as that of Leriche himself. In this connection I may 
quote a paragraph from Carter, 30 whose experience covers twenty-three cases 
of true causalgia among 3000 peripheral nerve injuries. “ Leriche’s and 
Tenani’s operations, or denudation of the associated arteries and veins of 
their sympathetic fibres as already described, are of no value in true causalgia, 
although they may be in certain cases of peri-arterial sympathetic neuritis. 
Tinel, Veyrassat and Schlesinger reported favorably upon its use; but Girou 
says that the causalgia of Weir Mitchell is not curable by this method, although 
another type, exclusively sympathetic, yields to the denudation of the peri- 
arterial sympathetic.” 

Leriche’s papers, which contain detailed case studies, record numerous 
instances of these conditions treated by his vascular stripping operation. His 
reports show the following physiological effects. At the moment of stripping 
the exposed artery it becomes markedly constricted in the zone of damage so 
that the peripheral pulse is much diminished or even vanishes. The immediate 
result, lasting for several hours, is a diminution of blood-pressure and a lower- 
ing in temperature of the extremity. The secondary effects, becoming evident 
after several hours, consist in increases in blood-pressure and pulse-pressure 
and a rise in local temperature of 2 to 3 0 C. These effects are at their maxi- 
mum for a few days and gradually diminish, to disappear between the fifteenth 
and thirtieth days. Leriche considers the secondary effects to be due to the 
absence of the vasoconstrictor impulses delivered through an intact sympa- 
thetic. Parenthetically it may be remarked that this idea is untenable unless 
one is to believe that all the vasoconstrictor supply to a part is present in the 
vessel at a high level, e.g., in Hunter’s canal. This is a difficult assumption 
to make in the face of our knowledge that certainly a large proportion of the 
autonomic to the vessels of an extremity is delivered to the sensory-motor 
nerve near its origin and reaches the vessel at various points in its course. 
Kramer and Todd 4 have established the anatomy of this distribution for the 
arm and Potts 5 for the leg. The latter may be quoted as follows : “ From 
the anatomical facts herein stated, it follows that local damage to a large 
artery will injure the vascular plexus at the point of damage only, but will not 
account for changes produced in the vessel at a distance from the injured 
site.” Todd 2> 3 in studying the sympathetic effects in cases of cervical 
rib, expresses a like opinion. Whatever the theoretical basis may be, the 
possibility of testing out these physiological effects under experimental con- 
ditions was presented, and the attempt to do so forms the first section of 
this study. 

An element of predominant practical importance was also presented. 
From the standpoint of common experience, by far the most important of the 
conditions cited are, of course, the chronic ulcers of so-called trophic or other 
etiology. If it were possible to accomplish healing of these ulcers by this 
relatively simple operation, a great addition would be gained to our resources 
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in a large and intractable group of cases. It seemed important therefore, as it 
had seemed indeed to Leriche, to establish the effect of sympathectomy on 
wound-healing. He mentions 20 an experiment on a rabbit in which the 
healing of wounds of the ear was studied after division of the cervical sym- 
pathetic. This procedure, of course, results in removal of the vasoconstrictor 
fibres and a hypersemic ear. His experiment showed a distinct acceleration in 
the healing of a wound in the sympathectomized ear, together with marked 
differences in appearance between this wound and that in the control ear. In 
view of the practical importance of this particular point, a repetition of this 
experimental approach to the subject was also made. 

The first group of experiments, then, consisted in the study of the circu- 
latory effects in an extremity of Leriche’s operation. Inasmuch as these 
effects are the result of changes in vasomotor tone, it was felt that tempera- 
ture measurements would be a reliable index to the occurrence of the 
effects expected. No attempt is made to assume any absolute quantitative 
value for the measurements. Dogs were used and the femoral artery chosen 
for the operation. It required a considerable number of operative experiences 
before the stripping of the vessel could be done without tearing the muscula- 
ture; and even thereafter, as will appear, there were failures. Observations 
of leg temperature were made either by training the dog to stand in an^ 
especially constructed calorimeter for twenty minutes or by inserting ther- 
mometers symmetrically in the two legs under aseptic precautions. 

Experiment I . — Dog, male. Chosen for gentleness and tractability. Trained 
to stand with feet in calorimeters for twenty minutes at a time. Control readings 
of leg temperatures. July n. — Right leg o.i°C. warmer than left. July 13. — Legs 
same temperature. July 14. — Legs same temperature. July 15. — Nine a.m. Ether 
ana:stliesia. Right femoral artery stripped. No constriction of vessel observed. 
Left femoral artery dissected out but not stripped. Both wounds closed with silk. 

Readings. July 15. — Four p.m. Legs equal in temperature. July 16. — 
Wounds clean. Left o.x°C. warmer than right. July 18. — Left o.i°C. warmer 
than right. July 18. — Three-thirty p.m. Both wounds clean. Right femoral 
artery exposed and a small film of tissue over part of circumference could be 
removed. No constriction observed. Wound closed as before. 

Readings. July 19. — Nine a.m. Left leg i.7°C. warmer than right. July 

19- — Three-thirty p.m. Left leg o.i°C. warmer than right. July 20. Left 

leg o.i° C. warmer than right. July 22. — Three p.m. Legs equal in temperature. 
July 22. — Four- twenty p.m. Ether anesthesia. Right wound reopened. V rked 
inflammatory reaction but no pus. Artery resected from upper ir gin of 
stripping to a point 1 cm. below lower margin of stripping. 

Readings. July 23.— Left leg 0.8° C. warmer than right. 

Experiment II . — Dog, male. Calorimeter method. Less easily trained than 
dog in Experiment I. After considerable prelirr/.-.ary training the following 
control readings were obtained. August' 1.— Left leg i.i°C. warmer than right. 
August 18. — Left leg o.8°C. warmer than right. August 19. — Left leg i.7°C. 
warmer than right. November 10.— Left leg o.4°C. warmer than right. November 
14. — Left leg 1.0 C. warmer than right. November 16. — Ether anaesthesia. 
Right femoral artery stripped. No constriction of artery observed. Wound 
closed with silk. No wound made in left leg. 
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Readings. November 17. — Right leg o.i°C. warmer than left. November 
26. — Wound open, but clean. Legs equal in temperature. November 30. — Ether 
anaesthesia. Laparotomy, two cm. of right abdominal sympathetic resected. 

Readings. December 2. — Right i.7°C warmer than left. December 5. — 
Right i.4°C. warmer than left. December 8. — Right i.7°C. warmer than left. 

Further experiments of the same sort were attempted, but in these in- 
stances the effort to strip the relatively small vessel completely resulted in 
such damage as to necessitate ligation of the vessel. This, of course, rendered 
the animal, highly trained and of a disposition not common among laboratory 
dogs, unfit for further experimentation. A large amount of time and effort 
were wasted in this way. For that reason, the more direct measurement of 
subcutaneous temperature by thermometers was adopted. Delicate thermopile 
records did not seem indicated, inasmuch as only marked differences in tem- 
perature would be of significance. 

Experiment XXVI. — Dog, male. June 14. — Three-fifteen p.m. Ether anaes- 
thesia. Thermometers placed in the subcutaneous tissue in symmetrical positions 
in each lower leg. Readings for fifteen minutes showed equal temperatures in 
the two legs within o.i°C. Three-thirty p.m. — Both femoral arteries exposed. 
Right femoral stripped for 2 cm. of as much adventitia as could be obtained. No 
constriction observed. Both wounds closed. Readings for ten minutes after 
close of operation showed left leg 0.3 °C. warmer than right. Thermometers 
out and small skin openings sutured. 

June 15. — Wounds clean. One-fifty p.m. — Ether anaesthesia. Thermometers 
placed in untouched region about knee-joint in each leg. Readings showed 
approximately equal temperatures, the right leg o.2°C. warmer than the left. Two 
p.m. — Laparotomy and excision of right abdominal sympathetic. Wound closed. 
Operation concluded at about two-thirty p.m. Readings for fifteen minutes showed 
right leg i.5°C. warmer than left. Killed with ether. Post-mortem demonstrated 
removal of right abdominal sympathetic almost to diaphragm. 

Experiment XXVIII A . — Dog, female. June 26. — Ether anaesthesia. Three- 
thirty p.m. — Thermometers placed as in Experiment XXVI. Readings showed 
equal temperatures in the two legs up to 3 .'45 p.m. Three-forty-five p.m. — Both 
femoral arteries exposed. Right artery stripped. No constriction noted. Both 
wounds closed. Operation finished at 4:05 p.m. Readings for fifteen minutes 
showed left leg o.2°C. warmer than right. 

June 27 — Wounds clean. Two-fifty-five p.m. Ether anaesthesia. Thermometers 
placed in undamaged region about knee-joint. Readings for fifteen minutes 
showed left leg o.i°C. warmer than right. Legs each about 2.o°C. warmer than 
on previous day. Three-ten p.m. — Laparotomy. Excision of right abdominal 
sympathetic. Considerable bleeding from branch of vena cava. Wound closed 
at 3:35 p.m. Readings for fifteen minutes thereafter showed right leg i.8°C. 
warmer than left. Killed with ether. Post-mortem demonstrated removal of 
right abdominal sympathetic. 

Several experiments were also done to check abdominal sympathectomy 
alone without the preliminary femoral stripping. This experiment is, of 
course, a classical one. It was performed rather to establish roughly the 
quantitative relationship under the experimental conditions of the present 
study than to demonstrate the presence of a vasodilation in the corresponding 
leg. The protocols of two of these experiments follow : 
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Experiment XXV . — June 13. — Dog, male. Ether anesthesia. Thermometers 
placed symmetrically in subcutaneous tissue of inner surface of each lower leg. 

At start of experiment right. leg,-was i.o°C. cooler than left. Laparotomy and 
resection of right abdominal sympathetic as high .as about the mid-dorsal region. 
Readings on the legs for twenty-five minutes thereafter showed right leg from 
o.8° C. to i.o° C. warmer than the left, a net gain of about 2.o°C. Killed with 
ether. Post-mortem demonstrated removal of sympathetic. 

Experiment XXX. — Dog, female. July 13. — Ether anresthesia. Thermometers 
placed symmetrically in subcutaneous tissue of lower legs. At start of experiment 
right leg was o.4°C. to o.5°C. warmer than left. Right abdominal sympathetic 
removed to diaphragm. Fifteen minutes later, difference in temperatures of two 
legs was unchanged. 

July 14. — Ether anaesthesia. Wounds clean. Thermometers placed sym- 
metrically near region of knee-joints. After fifteen minutes observation a differ- 
ence was obtained which remained constant for fifteen minutes longer. Right 
leg i.8°C. warmer than left, a net gain of about i.5°C. (This animal was then 
used for the study of healing of wounds as described later). 

In the study of these protocols two facts stand out. (1) It is impossible 
to reproduce experimentally on dogs the circulatory changes described for 
human beings following the stripping of the adventitia from the main artery 
to a part. (2) These changes occur in the dog’s leg following demonstrable 
removal of the vasoconstrictor fibres to the part. These results added to the 
anatomical consideration already discussed, make it seem highly improbable 
that Leriche’s secondary effects are actually due to the removal of vaso- 
constrictor fibres. What they may be due to, it is difficult to surmise. Certainly 
he does not mention the possibility that the mere operative wound might 
increase local temperature on the affected side. We are all familiar sub- 
jectively with the local heat of a finger suffering from an extensive laceration 
even when it is healing kindly. If it be infected, we observe a much more 
marked increase in temperature. The following experiment was there- 
fore performed: 

Experiment XXXV . — August 7. — Dog, female. Ether anresthesia. Three 
r.M. — Thermometers introduced subcutaneously in right and left legs, Sym- 
metrical positions. 

Readings Right Left 

3:05 r.M. 36.2° C. 36.1 °C. 

3:10 r.M. 36.2°C. 36.2°C. 


Three-fifteen r.M. — Right femoral artery dissected free. Not stripped. 
Wound closed with silk. Large branch of femoral vein accidentally torn 
and ligated. 


Reading 

Right 

Left 


3:25 r.M. 

3 6.i°C. 

36.2° C. 


August S. — Wounds clean. Ether anresthesia. 

Two-fifty-five 

r.M. — Ther- 

mometers introduced subcutaneously 
positions. 

in right and 

left legs. New 

symmetrical 

Readings 

Right 

Left 


3:00 r.M. 

36.8°C. 

3 S. 8 °C. 


3:05 r.M. 

36.9° c. 

36.0° C. 


3:10 r.M. 

3<5.7*C. 
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Here we see an increase of almost a degree in the temperature of the leg 
that underwent a simple dissecting operation over that of the unoperated leg. 
It is to be noted also in Experiment II, that the operated side after stripping 
of the vessel showed a gain of a fraction of a degree over the unoperated side. 
This gain was increased by a full degree or more when the abdominal sympa- 
thetic on that side was removed. In this experiment no wound was made on 
the control leg. The gain in the operated leg in the first step of the experi- 
ment approximates that in the experiment just quoted. Although these results 
are by no means conclusive, they suggest a partial cause for findings 
of Leriche. 

In the second group of experiments the sympathetic in the neck of a rabbit 
was divided and at the same time wounds of equal size were made in sym- 
metrical position on the two ears. These were marked out with a cork-borer, 
in order to be certain of equal size, and the skin alone was stripped off. The 
following day observations were made of the presence or absence of the 
sympathectomy syndrome — namely, the contracted pupil, advanced nictitating 
membrane and hypersemic ear. The progress of healing of the wounds was 
followed from day to day. In a few instances the vagus was divided in the 
search for the minute sympathetic. These experiments are recorded in those 
instances in which the syndrome of sympathectomy was present. Four ex- 
periments with wounds on the ears of dogs and one with wounds on the leg 
are also included. Typical protocols for experiments on both dog and 
rabbit follow. 

Experiment XXI. — Rabbit — Ether anaesthesia. June 7. — Right cervical sym- 
pathetic dissected from vagus and divided. Wound 1 cm. in diameter made with 
cork-border in corresponding positions on dorsum of each ear. June 8. — Evident 
vasodilation, right ear. Right pupil smaller than left. Nictitating membrane 
further advanced on right than left. Wounds dry and clean. June 10. — Wounds 
clean. Equal size. June 12. — Wounds equal in size. June 14. — Wounds equal 
in size. June 15. — Right wound slightly smaller than left. June 16. — Contraction 
well under way. Right still slightly smaller than left. June 17. — Approximately 
equal in size. June 18. — Wounds about 2 mm. in diameter on each side. June 
19. — Both wounds healed. 

Experiment III. — Dog, male. July 20. — Ether anaesthesia. Division of left 
cervical sympathetic. Thoracic duct injured. Wound x cm. in diameter made in 
corresponding positions on dorsum of each ear. July 22. — Nictitating membrane 
advanced one-third across left globe. Left pupil much smaller than right. July 
25. — Neck wound discharging. Probably a lymphatic fistula. Ear wounds clean. 
Left somewhat smaller than right. July 28. — Left ear wound slightly smaller 
than right. August 1 — Contraction rapid. Left wound still slightly ahead of 
right. Neck wound healing. August 3. — Right, 2 mm. in diameter. Left, healed. 

Of experiments that showed the typical syndrome for cervical sympa- 
thectomy, four were done on the dog and thirteen on the rabbit. The results 
are summarized in the following table. These wounds required about two 
weeks for healing. In. no case was there a difference in favor of the hyper- 
semic side of more than forty-eight hours in healing time. In two instances 
there was a difference of several days in favor of the control side, but this 
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could be explained by incidental damage such as from too free use of the 
depilatory solution in preparing for operation. 

Tabic I . — Animal (t) (2) (3) (4) 

Dog 1102 

Rabbit 1 3 7 2 

Column (1) — Experimental wound healed by forty-eight to twenty-four hours 
more rapidly than control wound. Column (2) — Experimental wound healed 
twenty-four hours or less earlier than control wound. Column (3) — Both wounds 
healed on same day. Column (4) — Control wound healed twenty-four hours or 
more sooner than experimental wound. 

The single experiment on the leg of the dog was performed on the animal 
used in Experiment XXX. This dog had had an abdominal sympathectomy on 
the right side with a proved increase in temperature of the right leg of i.5°C. 

Experiment XXX (continued). — July 14. — Thermometric readings of tem- 
perature of legs as noted in first protocol of Experiment XXX. Wounds of 
equal size about 1.5 cm. x 0.5 cm. made in uninjured portions of each leg in 
corresponding sites. July 24. — Abdominal wound and subcutaneous wounds for 
thermometers healed cleanly. Experimental and control wounds clean and equal 
in size. Measure 0.4 cm. by 0.2 cm. July 26. — Both wounds healed. 

In none of the entire series of experimental and control wounds was there 
observed any constant difference in the appearance of the two wounds. The 
granulations were not more hyperaemic in the wound on the sympathectomized 
ear. Furthermore, the period of contraction of the two wounds coincided' in 
almost all instances as the table indicates. 

These experiments do not successfully repeat those mentioned by J^eriche. 
They must he interpreted as being quite negative in showing any effect on 
wound healing of a vasodilation consequent to the removal of the sympa- 
thetic supplying the region of the wound. 

CONCLUSIONS 

( 1 ) “ Perivascular sympathectomy ” of Leriche does not result experi- 
mentally in the dog in the physiological changes in the extremity described by 
him in clinical cases. 

(2) Vasodilation resulting from proved total sympathectomy does not 
affect wound healing. 

Note. — Following the completion of the first group of experiments here 
reported, I encountered an incidental reference to experimental work by Leriche. 23 
No further description of these experiments was found. He says: “Ex- 
perimentally I have not obtained any results of interest. The large vessels of the 
dog do not contract after stripping.” 

In addition, through the courtesy of personal communications from Dr. David 
C. Straus and Dr. A. E. Halstead, I am informed that three perivascular sym- 
pathectomies have been performed by these surgeons in clinical cases. Doctor 
Straus in speaking of his two cases adds “ Both cases showed Leriche’s ‘ physi- 
ological effects.’ ” These cases were reported before the Chicago Surgical Society, 
November 3, 1922. 
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ALUMINUM-POTASSIUM NITRATE IN THE TREATMENT 
OF SUPPURATIVE CONDITIONS, PARTICULARLY 
OSTEOMYELITIS 

By Max Thorer, M.D. 

of Chicago, III. 

The World War brought forward many advances in the treatment of 
infectious processes, both from the viewpoint of improved surgical technic, 
and also the pre- and post-operative treatment by means of improved anti- 
sepsis, greatly facilitating the surgeon’s work, and in many cases rendering 
surgical intervention unnecessary. , 

All of the accepted methods, however, included the use of an antiseptic or 
germicidal agent, chief of which were the iodine and chlorine derivatives, the 
earlier simpler mercurials and phenols having been practically discarded. 
Many highly organized organic compounds, such as diaminomethyl acridinium 
and its chlorides (acriflavine) have been investigated and proposed in 
the effort to reach the desideratum — that of low toxicity and high germicidal 
index free from effects tending to delay or inhibit the natural regenera- 
tive processes. 

The writer’s experience in the management of infected cases closely 
parallels that of most surgeons with the comparatively small proportion of 
satisfactory results compared to those obtained in other fields of practice, and 
a considerable portion of time has been diverted to the observation and investi- 
gation of the cultural, non-antiseptic, aluminum-potassium nitrate method. 
A preliminary report upon which is herewith presented. 

In the selection of a definite line of investigation, we are at once confronted 
by two diverging paths — one leading along the well-beaten track of antisepsis 
including the employment of a germicide specific to the organism known 
to be present — the other pointing to the “ antibody ” method by which 
natural processes within the body tend to eliminate the invading or infect- 
ing organism. This latter path was followed, paralleling in many ways that 
of vaccine and serum therapy, with the one striking difference that the 
“ antibody ” is developed in the original host instead of being transplanted and 
evolved in an animal. 

The aluminum-potassium nitrate compound method of treatment is the 
direct development of observation of the meat preserving industry where the 
so-called “ brine ” containing potassium nitrate is employed as the oxidizing 
agent. A number of cases were treated with successful end results, using 
potassium nitrate alone, but it was found to produce great irritation and 
sloughing of tissues, together with maceration of surrounding normal tissues, 
all of which rendered its use alone almost prohibitive. The potassium nitrate 
action seemed to be cumulative, reaching the maximum in about ten to 
fourteen days, with its attendant irritation. Reduction of the dosage, while 
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decreasing the irritation, also reduced the reaction to such a degree as to be of 
little value. It became evident at this point that some modifying agent must 
be added which would admit of maximum reaction with a minimum of irrita- 
tion. Many combinations, covering a great variety of salts, were tested out, 
and it was found that aluminum nitrate, astringent and non-irritant itself, 
seemed to have the property of inhibiting the pain, yet not interfering with 
the oxidizing properties of the potassium salt when combined in a dressing of 
low aqueous content, but had the drawback of falling apart in aque- 
ous solution, again permitting the potassium element to exercise its irritant 
and macerative properties. Research was continued in the direction of 
finding a non-aqueous solvent to obviate this condition, and at the same 
time other experiments were carried on with a view of introducing a third 
element to stabilize the combination of the other two. Finally a compound 
was prepared by crystallizing aluminum nitrate and potassium nitrate from 
concentrated nitric acid which does not cause hydrolysis of the aluminum 
nitrate. The quantity of aluminum nitrate and potassium nitrate used should 
be in the proportion of the molecular weight of one molecule of aluminum 
nitrate to three times the molecular weight of one molecule of potassium 
nitrate. For example, 375 grains of aluminum nitrate and 303 grains of 
potassium nitrate in sufficient hot concentrated nitric acid to dissolve the 
substance will produce a solution from which the double salt A1(N0 3 ) 3 
3 KNO 3 ioFUO will crystallize out on cooling and after drying the product it 
contains approximately 31 per cent, aluminum nitrate, 44 per cent, potassium 
nitrate and 25 per cent, water of crystallization. About 500 c.c. of concentrated 
nitric acid, kept hot by means of the water bath, is a suitable quantity of acid 
in which to dissolve one kilo of aluminum nitrate and potassium nitrate mixed 
in the proportions previously indicated. The described salt crystallizes from 
the concentrated nitric acid solution in the form of colorless rhombic and 
monoclinic crystals. They are readily soluble in cold or warm water in 
substantially all proportions. They possess an astringent slightly metallic 
taste. This product is further diluted with nine parts of potassium nitrate 
and the resultant mixture is incorporated in the dressing used in the treatment. 

BACTERIOLOGICAL EXPERIMENTS 

The nature of the infection in individual cases was determined by culture 
and subsequent plating and the relative number of organisms determined by di- 
rect smear from the exudate of the lesion. In the greater number of cases a 
mixed infection was found, staphylococcus aureus predominating. In many of 
the foregoing a Gram positive organism was present of saprophytic type. A 
small percentage of cases showed a pure culture of short chain streptococcus. It 
is of interest to note that in none of the cases diagnosed clinically and radio- 
graphically as tuberculous osteomyelitis were tubercle bacilli found on exam- 
ination of the excretion. Staphylococcus aureus or a sterile fluid was invariably 
present. Examination of the smears before and during treatment show a 
marked increase in the number of colonies progressing with the course of 
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treatment and only decreasing in number and finally totally disappearing in the 
terminal cycle of treatment. 

In an endeavor to determine the germicidal index of the aluminum- 
potassium nitrate compound, many experiments were carried out with the 
final conclusion that instead of possessing antiseptic and germicidal powers, 
it actually assists and intensifies the grozvth of bacteria when added to the 
culture media. 

A uniform suspension of bacteria well distributed through diluted bouillon 
when introduced into media containing various percentages of the aluminum- 
potassium nitrate compound solution, showed growths varying from two to 
five times those found in the untreated media. These results were found 
constant in a large number of laboratory experiments. 

ANIMAL EXPERIMENTS 

The toxicity or rather non-toxicity of the aluminum-potassium nitrate 
compound was tested first on guinea pigs, then on rabbits and finally on 
monkeys (Macacus Leoninus) by the intravenous, subcutaneous and oral 
routes. The results in all instances show that the aluminum-potassium nitrate 
compound is entirely non-toxic, irrespective of its method of administration. 
Two large monkeys weighing 42 and 45 pounds, respectively, were given 
single intravenous injections of 80 grains each, and later the same amounts 
introduced intra-abdominally and intra-mu scularly without the least untoward 
effect. The same animals were at the same time fed two ounces each of the 
salt each feeding. No loss of weight or decrease in activity or function could 
be noted. The intravenous and subcutaneous doses in these experiments 
were over double the average amount used externally in the treatment of 
human patients. 

CLINICAL MANIFESTATIONS UNDER TREATMENT 

In chronic cases of osteomyelitis of many years’ standing, with sinus 
formation, where there has been only a thin serous discharge, which under the 
microscope shows a few epithelial cells and an occasional leukocyte, there 
appears within twelve to twenty-four hours after application of the dressing, 
a marked purulent discharge containing innumerable polymorphonuclear 
leukocytes and tissue shreds, although no reaction is apparent on the skin. 
This indicates that in these twelve to twenty-four hours, some element from 
the dressing must have passed into the deeper tissues to produce this acute 
reaction calling forth an increased leukocytosis expressed in terms of the 
pus discharge. 

Dialyzation through the skin may be further observed by inserting a tube 
into the sinus, sealing same to the surrounding skin and observing the volume 
and character of the discharge. After this observation, a dressing of 
aluminum-potassium nitrate compound is applied, and a comparative obser- 
vation made, when it will be noted that there has been a tremendous increase 
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in the volume, and a great change in the character of the discharge, which 
now consists almost entirely of leukocytes and debris. 

If the dressing is discontinued, the discharge will immediately subside, and 
within a few days will resume its original amount and character. This con- 
version of a thin serous fluid into a purulent discharge can be due only to an 
acute reaction within the tissues, producing a rapid autolysis and liquefaction 
of the diseased area. This liquefaction and autolysis is produced first by the 
influx of leukocytes and phagocytes, and second by the nascent oxygen acting on 
the diseased tissues without affecting the normal. The nascent oxygen is prob- 
ably derived by the splitting of the nitrate ion in its passage through the skin 
into the deeper tissues. Nascent oxygen does not alter normal healthy tissue, 
but the infiltrated tissues which are contaminated with organisms are affected 
by the aluminum-potassium nitrate compound, accounting for the selective 
action of this compound in attacking only the diseased structures. 

The vesicle and pustule formation is probably the result of stimulation of 
the latent bacteria into marked activity by the aluminum-potassium nitrate 
compound which has been proven experimentally to be an excellent culture 
medium. Some of these pustules seem to connect with the deeper tissues. 
Fine probes have been passed through the skin pustule into the bone cavity. 

Clinically, we are not able to produce a reaction beyond the area of 
disease or the point of infiltration of the soft tissue. In the case of a 
small area of osteomyelitis in the middle third of the femur, with 
an infiltration of the adjacent soft tissues, a dressing applied over the 
entire length of the femur will not produce a typical reaction in the skin, 
and no vesicles or pustules will appear beyond the affected or infected areas. 
The aluminum-potassium nitrate compound is apparently selective in its action 
because it produces no reaction where no organisms are present. This reac- 
tion apparently definitely outlines the area of infection. The vesicles and 
pustules show culturally in practically every instance the same organisms that 
are isolated from the deeper tissues. 

In every case a hyperplasia of blood-vessels in the treated area is noted, 
evidenced both by the active hyperemia, and also from the histologic study of 
sections of deep tissues taken at the time of operation, many of which were 
done for the removal of large sequestrse. 

Another observation of importance is the increasing bacterial count of the 
exudate during the initial period of treatment due to the application of a 
cultural dressing tending to stimulate the dormant bacteria of a chronic state 
into activity, reducing their virility and vitality in proportion to the increased 
rate of propagation, and at the same time increasing the resistant elements of 
nature by a local leukocytosis and phagocytosis in much the same way that 
natural forces deal with an acute infection. 

In almost every case a marked improvement in the general physical condi- 
tion of the patient is noted almost at once, making it seem that the aluminum- 
potassium nitrate compound was absorbed and had produced a direct systemic 
effect. Extensive investigation has not been able to support this theory, and 

41 



MAX THOREK 


on the other hand, investigations by Professor ICahlenberg of Wisconsin 
University, failed to disclose any traces of either base in the blood or urine. 
Continuous observation of this effect, together with the constancy of the con- 
dition leads me to believe that the systemic reaction is more apparent than real, 
and is the result of a rapid autolysis producing local exudation at the site of 
the lesion where prior to institution of this treatment absorption had obtained, 
carrying the toxins through the system and imposing an abnormal load on the 
organs of elimination. The aluminum-potassium nitrate compound treatment 

simply maintained the 
case within localized 
limits permitting the 
eliminatory organs to 
resume their normal full 
functions without this 
excess load. 

TECHNIC 

The technic of appli- 
cation consists in apply- 
ing a plastic dressing 
directly to the affected 
area, made up of a ve- 
hicle into which the 
aluminum-potassium ni- 
trate compound is incor- 
porated. Ordinary rolled 
oats has been used for 
this purpose, and it has 
been suggested that same 
be sterilized for two 
hours in an autoclave, 
under about fifteen 
pounds pressure, for the 
purpose of destroying 

„ . , . the proteolytic enzymes, 

Fig, i. — C utaneous reaction m aluminum-potassium nitrate therapy. . . 

which would otherwise 

tend to invert or sour it, besides introducing various other bacilli, tending to 
complicate the microscopic picture. Should an autoclave not be available it is 
suggested that practical sterilization of the rolled oats can be accomplished <by 
heating for twenty to thirty minutes in an ordinary oven. Rolled oats is sug- 
gested as meeting the best average of the ideal requirements of availability, 
cost, cellular structure and, above all, being physiologically inert, thereby 
eliminating the irritant properties of many other available materials. The 
vehicle is made by adding approximately 50 c.c. of boiling water to the ounce 
of dry rolled oats, and stirring until a uniform mass is produced, after which 
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the aluminum-potassium nitrate compound is added and thoroughly mixed 
through. Experience has shown that the average dose is approximately 
thirteen grains of the aluminum-potassium nitrate compound per ounce of 
dry rolled oats. The dressing is applied about one-eighth of an inch thick 
directly to the skin well beyond the limits of the affected area, and is covered 
over with some waterproofing material such as wax paper, gutta percha, etc., 
in order to retain the moisture. This is an important procedure, which, if 
omitted causes the dressing to solidify and to become hard and shrink away 
from skin contact. This 
dressing should remain 
in absolute contact with 
the skin continuously 
and be changed as often 
as it becomes saturated 
with the exudate, and in 
any case should be 
changed at least once in 
thirty-six hours, on ac- 
count of loss of moisture 
to tissues. No gauze 
should be interposed be- 
tween dressing and skin. 

The definite dosage 
for individual conditions 
cannot be accurately 
plotted, as the individual 
peripheral nerve sensi- 
tivity largely governs the 
limit of nitrate content, 
excesses expressing 
themselves by burning 
sensations. The safe 
and rational clinical pro- 
cedure would be to start 
with a relatively small 
dose and gradually increase it to the point where irritation appears, and then 
reduce it slightly below that point. This amount may be as low as five grains 
per ounce and may run as high as forty grains per ounce, varying with indi- 
vidual sensitivity and also with the part of the body treated. 

It is of interest to note that an aqueous solution of aluminum-potassium 
nitrate compound applied in a non-plastic vehicle, such as a gauze pack, 
does not produce any of the typical reactions or effects of the above described 
procedure, but on the contrary induces a cessation of all reactions and pro- 
motes a rapid epithelization of the abraded surfaces resulting no doubt from 
imperfect skin contact retarding dialyzation. 
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Reaction . — The typical reaction manifests itself within about forty-eight 
hours with the appearance of an erythema very much like that of an ery- 
sipelas, and this is followed within a few days by vesicles and pustules over 
the affected area (see Figs. I and 2) containing purulent fluid, many of which 
continue to discharge after rupture, presenting the umbilicated appearance of 
a small-pox lesion without the crater and bluish edge. This definite reaction 
continues as long as the infection in the underlying tissues persists. The 
dressings become saturated with exudate, which renders them ineffective, at 
which time they must be renewed. A good practice is to change the dressings 
at least once in twenty-four hours. 

The area of reaction during the course of treatment gradually reduces in 
size even though the original area is still being treated. This is perhaps an 
indication that the area beyond is free from the infecting organisms. This 
unusual and peculiar reaction in the case of chronic infections, both of soft 
tissue and bone, seems to be due to the passage through the skin and into the 
deeper tissues of some of the elements of the aluminum-potassium 
nitrate compound. 

Indications . — In the course of several hundred cases treated successfully 
by this method, over one-half were of the mixed infection type with 
staphylococcus aureus predominating. One-third of all the cases cultured 
staphylococcus aureus alone, and the balance including streptococcus, 
pyocyaneus and saphrophytes. The lesions treated included osteomyelitis, both 
traumatic and hsematogenic, bone tuberculosis where secondary infection was 
established, furunculosis, various post-operative wound infections, and some 
forms of gangrene. 

This method of treatment was found to be contraindicated in the presence 
of malignancies because of the greatly increased local vascularity which seems 
to accelerate their growth. 


CASE REPORTS 

Tuberculosis of the Spine. — Male, twenty-four years of age, Polish. Admitted 
to the hospital August 10, 1922, with a diagnosis and typical manifestations of acute 
appendicitis (pain at McBurney’s point 15,000 leukocytes, high temperature, ten- 
derness, etc., in right lower abdominal quadrant). Appendectomy; usual technic, 
Battle-Kammerer incision. Appendix found inflamed, thickened, not containing pus. 

Operation did not afford relief, patient continuing to complain of vague pains, 
heightened temperature and general malaise. X-ray examination of kidney and 
ureter as well as of hepatic region proved negative. 

Aluminum-potassium nitrate compound was then applied over the entire right 
side. Within four hours a definite area of fluctuation was manifest, which 
ruptured spontaneously the following day. discharging thick pus, which yielded in 
culture an almost pure strain of staphylococcus aureus. The area of reaction 
extended to the lower dorsal spine and a stereoscopic radiogram, made at this 
time, disclosed a beginning tuberculosis of the first lumbar vertebra. 

In this instance the aluminum-potassium nitrate treatment not only afforded 
excellent relief from pain by instituting prompt local drainage, but, which is more 
important, pointed the way to an obscure and unsuspected lesion. The treatment 
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was continued for four weeks more, when the patient left the hospital very much 
improved. He presented himself a month later for examination. The improve- 
ment in his condition progressed very favorably, and the patient returned to his 
usual vocation of a rather strenuous type within a month after the aluminum- 
potassium nitrate treatment was started. 

Osteomyelitis of the Humerus . — Male, thirty-four years of age, American. 
Observation began April 14, 1922. At that time, the left arm was found very much 
swollen, painful to touch and motion, both active and passive, and a marked con- 
tracture at the elbow. Wassermann negative. Physical examination disclosed 
nothing of importance, other than the condition of the affected extremity. Radio- 
gram showed an active infectious process, affecting over one-half of the length 
of the entire humerus, with considerable destruction and evidences of early opera- 
tive intervention (curettcments?). The surrounding soft structures were hard and 
infiltrated; no fluctuation; scars resulting from previous operative procedures red 
and angry looking. 

Treatment with aluminum-potassium nitrate compound was commenced, 
changing the dressings every twenty-four hours. After the initial application, 
a marked softening was discovered overlying the affected area, surrounded with 
a general hyperaemic blush of the contiguous surface. During the succeeding 
forty-eight hours, many pustules appeared, discharging pus. At this time, the 
pain had entirely disappeared from the affected limb; contracture of the joint 
considerably lessened. After seven days of treatment a remarkable regression 
of the affected process was apparent, the arm being at this time about normal in 
size, with full return of function at the elbow. Pustules along the margin of the 
old scar continued to discharge a small quantity of pus, while those in the areas 
beyond disappeared under the same dressings. 

Patient returned to his work, continuing the daily dressing. About three 
weeks later he returned, at which time no further reaction could be produced. No 
definite sinus developed in this case, drainage has evidently been accomplished by 
capillary absorption. Six months later an examination of the patient discloses 
him to be in perfect health, the arm to all appearances normal. There is no 
return of the symptoms and clinically at least the patient is to be considered cured. 

Osteomyelitis of the Tibia. — Female, single, twenty-four years of age, Ameri- 
can. Anamnesis discloses nothing of importance as far as family history is con- 
cerned. Patient states that she observed about three years ago, sharp intermittent 
pains in the right knee, which pains after a few weeks became continuous. Diag- 
nosed by family physician as rheumatism and treated as such for a month. This 
was followed by an abscess below the knee, which the attendant opened and 
irrigated. Pain did not subside and fixation in plaster case was resorted to. Two 
months later the case was removed, but incision had not healed. Wide curettement 
of the tibia was then done, followed by three more similar operations at three- 
month intervals. Wound has remained open over three years with much destruction 
of the upper third of the tibia. Physical examination disclosed a rather poorly 
nourished individual. Urinary findings showed much indican and a slight trace of 
albumin. Wassermann negative. 

The affected limb was subjected to the aluminum-potassium nitrate treatment 
for ninety days, applications were made daily, after which time the patient was 
discharged with sinuses healed. Two months later the patient presented herself for 
examination. No recurrence of objective manifestations can be noticed and sub- 
jectively the patient feels well. Patient gained in weight, is in better spirits and 
looks upon life with greater cheer. Radiogram made at the last examination shows 
prolific regeneration of the tibial defect. 
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Post-operative Suppuration in Abdominal Wall. — Female, fifty years of age, 
Austrian, came under observation with suppurative sinuses in abdominal cavity 
following laparotomy. 

Usual treatment instituted by attending physicians without results. Attempts 
to heal the sinuses by the usual methods proved unsuccessful. 

Aluminum-potassium nitrate treatment instituted. The day following the first 
application the drainage tubes which were left in situ were removed. The volume 
of discharge increased many times, necessitating changing of dressings every four 
hours. Six days after the beginning of treatment tire upper sinus had healed by 
granulation and three weeks after treatment began tire patient was discharged 
with both sinuses completely healed. 

Osteomyelitis of the Femur.— Male, thirty-four years of age, Hungarian, 
presents himself with all classical manifestations of osteomyelitis. 

The history reveals a condition that had been persistent for sixteen years, 
during which time at least eight or nine curettements had been done, and more than 
a couple of dozen incisions for relief of abscesses, which had burrowed in various 
directions. During the past five years the affected limb was never free for one 
month without discharging pus in some place. Amputation was seriously con- 
sidered by his attendant; Wassermann negative. 

Physical examination disclosed nothing of importance, other than objective 
and subjective findings of the affected limb. X-ray shows extensive destruction 
of the lower third of the femur, without tendency to regeneration. There is 
apparent absence of periosteum from the epiphysis to about the middle of 
the femur. 

Aluminum-potassium nitrate treatment was instituted. Within a few hours 
after the first application the drainage became so profuse that dressings had to 
be changed every three or four hours. Five days later several small spiculse 
of bone worked their way to the surface and they were lifted out with tissue 
forceps. At this time the dressings were changed thrice daily. Three weeks after 
treatment was instituted dressings were changed only once a day. The discharge 
at this time was markedly serous in character. 

X-ray studies made a month after treatment was commenced showed a com- 
paratively clear outline of the femur with beginning osteogenesis at the edges of 
the defect. The patient was able to note a complete closure of the sinuses, a 
disappearance of objective and subjective manifestations, three months and four 
days after treatment was commenced. A subsequent examination, two months 
later, shows no symptoms that might indicate any recurrence. These findings 
checked up with X-ray studies disclose progressive new bone formation. 

Osteomyelitis of the Radius. — Female, nineteen years of age, American, pre- 
sents forearm disclosing suppurative sinuses, the result of an open operation for 
Lane plating for fracture of the radius, the result of a fall. Plate had been 
removed some time after the operative area disclosed signs of infection. A plaster- 
of -Paris cast had been applied and antiseptic dressings were made through a large 
window cut in the plaster-of-Paris. A radiogram shows good apposition of frac- 
tured fragments, and a small quantity of spongy callus feebly attempting repair. 

Aluminum-potassium nitrate treatment was started and continued daily for 
thirty-four days, at the end of which time the sinus was found healed. With the 
exception of a week at the hospital the rest of the treatment was strictly ambula- 
tory. Two months later the X-ray examination disclosed new-formed callus 
welding the broken fragments. Patient has full use of the arm. 

Osteomyelitis of the Foot. — Male, fifty-eight years of age, Bavarian. History 
discloses that patient had suffered from diabetes mellitus, for which he remained 
under his physician’s strict care. 
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Physical examination disclosed a fairly well-nourished individual. Wasser- 
mann negative. Urinalysis with reference to sugar and albumin negative. His 
left foot disclosed that two toes had been amputated. A suppurative sinus at the 
distal end of scar tissue resulting from the amputation which exudes a thin, 
watery serum. Foot is very much enlarged. Cutaneous circulation poor, foot livid 
in appearance, suspected of beginning of gangrene. 

Radiograph shows absence of the fifth metatarsal and about half of the fourth, 
the distal end of which seems to be sloughing. Surgical removal of the remaining 
fragment of the fourth metatarsal bone was performed. CEdema did not subside 
and the aluminum-potassium nitrate treatment was begun. Four days after the 
commencement of treatment the swelling had receded over one-third of the area 
affected and within the period of a week it had entirely disappeared. Two weeks 
later the sinus had healed and the patient was apparently cured, but remains still 
under observation. 


CONCLUSIONS 

That the treatment herein described is not in any degree a substitute for 
rational surgery, but must be considered as a pre-operative treatment in badly 
infected cases, enabling the surgeon to later work under more favor- 
able conditions. 

As a post-operative treatment in infected cases irrespective of whether the 
case was previously or subsequently infected. 

As a procedure in those cases that have failed to respond to previous surgi- 
cal measures and those patients who persistently decline operation. 

Removal of sequestrse is in all cases advisable. 

The aluminum-potassium nitrate compound is not an antiseptic , hut, on the 
other hand, is a definite accelerator of bacterial growth, tending by rapid 
propagation to lower the vitality of the infecting organisms thereby assisting 
the normal resisting powers of the body to eliminate the invading organism. 

Unlike most antiseptics, the aluminum-potassium nitrate compound does 
not attack normal tissues and does not interfere with granulation or the osteo- 
genetic efforts of nature. 

Pain, which in most cases, is the result of infiltration and consequent 
tension, is very quickly relieved, due to prompt autolysis and liquefaction reliev- 
ing tension by absorptive elimination through sinus or systemic absorption. 

Over 75 per cent, of our cases become ambulatory and are able to pursue 
their vocations, coming to the clinic for dressings in contrast to the radical 
surgical procedures of the past, thus eliminating long hospitalization and later 
invalidism with its attendant expense. 

The method is relatively simple, may be used within wide limits, and 
employs a non-toxic medicament. 
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CHOLECYSTOSTOMY VERSUS CHOLECYSTECTOMY 
By J. Christopher O’Day, M.D. 

of Honolulu, Hawaii 

The eternal fitness of things has ordained that all issues must be opposed 
before experience determines their actual values. As the advocates of an issue 
are the first to appear, and knowing, from the natural order of things, that 
opposition will be inevitable, it has become the conventional to create an im- 
pressive vehicle upon which the issue may be presented with dignity. Such 
vehicle has, usually, to do with either benevolence or altruism, and, where these 
may fail to fit with grace, the old status quo is pointed to as something very 
badly in need of improvement. 

Prohibition, as set forth in the Eighteenth Amendment, is an example of 
what we have in mind, for there are good and honest men who are advocating 
it while other men men equally as good and honest are opposing it. We know, 
however, that in spite of the arguments of each, or whether or no we will have 
prohibition the United States will continue being a great nation. 

Coming now to the question suggested by the title of this paper, namely, 
Shall W e Dram or Remove the Gall-bladder? We are aware that one adopting 
either procedure would not entail the risk of becoming a professional 
Damocles, yet we do, and too often, forget that ardor will warp whatever may 
become exposed to it, even to one’s best judgment. 

If we were enabled to compare the end results of ten thousand cholecyst- 
ectomies with the end results of as many gall-bladders drained we might then 
be able to have more definite reasons for our particular view of the question. 
By end results let it be understood that a record of each of the cases of the 
two sets be accurately kept, the record not to be complete till the subsequent 
death permitted a post-mortem examination of the biliary and pan- 
creatic mechanisms. 

Nothing short of such a tabulation could possess much scientific value, and 
not until more reliable and accurate methods of compiling data have been in- 
sisted upon can we justify the privilege of becoming impatient with those 
whose views happen to run counter to our own. 

Since the splendid work of Robson in 1900, and that of Maurice Richardson 
a little later concerning the relation of gall-stones to chronic interstitial inflam- 
mation of the head of the pancreas, and then later to have the lesson driven 
home by post-mortem findings as well as observing at operations damaging 
sequelce that were traceable to a previous removal of the gall-bladder, the 
belief has taken hold of us that the removal of a gall-bladder, even 
though it be filled with calculi and highly infected, imposes a risk on the patient 
that none of us would be willing to assume. 

During the early days of this controversy many able surgeons declared 
themselves unwilling to depart from the many virtues the tests of time had 
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shown belonged to drainage. Drainage, they emphasized, is the surgeon’s 
greatest ally. But conservatism, like truth and modesty, as goes the world, 
but seldom attracts, and its voice, like that of the one crying in the wilderness, 
is too often unheeded. 

With gall-bladder disease two dangers are omnipresent — dilatation of the 
bile ducts and cirrhosis of the head of the pancreas. 

Chronic interstitial involvement of the head of the pancreas is not the 
result of bile having been regurgitated into the ducts because of an obstruction 
to the papilla of Vater. It is made possible by the contiguity of gall-bladder, 
gall-ducts, duodenum and pancreas alone. Its origin is in the gall-bladder, a 
gall-bladder infected and containing stones, and it was Richardson who showed 
how this hypertrophic pancreatic cirrhosis is always turned back when the 
gall-bladder is drained. 

While it is not clear how this infection reaches' the pancreas by the con- 
tiguity of structure, and why its effect is limited to the head of the gland, yet, 
insomuch as it is brought to a favorable termination by drainage of the gall- 
bladder we can do no less than conclude that toward the pancreas is a direction 
of least resistance over which the infection or its products find an avenue 
of easy escape. When this direction of least resistance has been reversed by the 
introduction of a drainage tube, repair of the pancreas may begin and go on 
without further interference from the invader. 

The work of Mann and Giordano shows that bile is not a factor in the 
so-called chemical pancreatitis, and while this fails to coincide with the work 
we reported in 1904, we still believe that pancreatitis will result more quickly 
from pancreatic obstruction than when the obstruction is in the funnel of the 
ampule of Vater. 

One of our cases of acute pancreatitis was caused by a calculus obstructing 
the junction of the ducts of Wirsung and Santorini. Primarily the case was 
operated on for what was believed to be an acute perforated gastric ulcer. The 
areas of fat necrosis together with the enormously swollen pancreas changed 
the diagnosis. The stone was found on post-mortem. 

If, as Mann and Giordano have shown, bile is no factor in the cause of 
pancreatitis, then we must conclude from our own observations, that 
obstruction to the papilla of Vater will, where the duct of Santorini does not 
open into the duodenum, produce pancreatitis. Not because of the regurgitated 
bile but because of the obstruction to the pancreas itself. Such an obstruction 
will not act so quickly as the one obstructing the pancreas alone, because the 
dilution with bile together with a means of escape through the liver renders 
the action of tire pancreatic secretion less virulent. 

But to return to the original question of removing or draining the gall- 
bladder one great deception has been recognized. The baneful effect of 
removing the gall-bladder may not begin to show itself till several years have 
passed following the operation. 
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It has been argued that conservation of the gall-bladder is unnecessary in 
the securing of adequate drainage, for the reason that a tube may be fastened 
into the cystic duct when the gall-bladder has been taken away. This argument 
is very weak. It is not a question of drainage alone, nor is it a question of 
saving the gall-bladder. It is much bigger than this, it extends way into the 
future health and comfort of the patient. 

If the fate of the gall-bladder was the only thing there was at stake, and it 
was known for a certainty that the function of the gall-bladder was of minor 
importance and that one really could get along as well without as with it, then 
there would be no question to settle. But the fate of the gall-bladder, of itself, 
is begging the question, for the gall-bladder has a function and when that 
function is destroyed either by disease or removal the whole biliary system 
must pay the price. Often the pancreas is taxed. 

We have been able to find no record of a case of cirrhosis of the head of 
the pancreas where the subsequent contracture of the connective tissue caused 
obstruction of the pancreatic duct. This cannot be said of the common duct. 
While, as. Richardson pointed out, a severe degree of fibrosis does not obtain 
in the head of the pancreas when drainage of the gall-bladder has been the 
method of treatment, we must bear in mind that even though it should occur, 
the presence of the gall-bladder will save the life of the patient through 
a cholecystduodenostomy. 

Occasionally the surgeon encounters what may best be termed the 
remnant of a gall-bladder. It has been obliterated by the ravage of infection. 
Its mucosa is gone and in its stead nothing but hard unyielding scar. It has 
the shriveled aspect which betrays the hopelessness of its state. There may 
still be one or more stones within the space that represents a part of the old 
lumen. It has been long since bile was admitted into it. When such a gall- 
bladder is met with we should first remember that such a remnant of a viscus 
gives rise to no symptoms, and should it have been pain complained of that 
led to the finding of such a gall-bladder its removal alone will fail the relief 
expected from the operation, a further search must be made. This is a case 
where disease has performed a cholecystectomy, and, were it possible to ex- 
amine the biliary ducts at the time, the dilatation, which comes as a result of lost 
gall-bladder function, would be as distinct as when removed by the skill of 
the surgeon. 

Unless it be plain that its function is irretrievably lost no gall-bladder 
should be removed, for it is well known and understood that the most desperate 
looking of them is restored to normal by drainage. We must permit our- 
selves to become impressed with the fact that when a gall-bladder has regained 
its function the biliary channels will likewise regain their normal tone 
and lumen. 

The function of the gall-bladder is really composite. It has a chemical, 
physical and mechanical aspect, but as the art of the surgeon is a mechanical 
one, it is scarcely within the pale of his domain to discuss other than' the 
mechanical function of the organs with which he comes to deal. 
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We know that the dilatation of the bile ducts which comes as an afterclap 
to the removal of the gall-bladder is permanent. This alone should plead 
caution, because, once the valve-like action of the papilla has been rendered 
useless by such dilatation, ascension of infection will, by reason of the intra- 
abdominal pressure, sooner or later, give rise to a cholangeitis that is capable of 
assuming any degree of severity. In one of our cases calculi were found beaded 
throughout the upper common and the hepatic ducts. 

The mechanical function of the gall-bladder involves the same principle 
that makes an air-chamber a necessary part of a high pressure pump. The 
very same principle which enables the water-ram to lift water above the level 
of its source. What the compressed atmospheric air within the pump’s air- 
chamber means to the system of pipes receiving the discharge of the pump, and 
what suddenly arrested velocity means to the functioning of the water-ram, 
intra-abdominal pressure and the elasticity of the gall-bladder mean to the 
discharging of the bile from the liver. 

Any system of pipes, no matter how strongly put together, will sustain leaks 
unless the pump furnishing the pressure be equipped with an air chamber. 
The compression and the decompression of such air acts as a cushion upon 
which the shock of each pump thrust is absorbed. If instead of the rigid pipes 
a system of pliant tubes be used, then without an air-chamber dilatation of the 
entire system would ensue and continue till a breaking point had been 
found. Excepting the breaking point, this is precisely what happens when 
the shock-absorbing function of the gall-bladder has been destroyed. 
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By A. Belcham Keyes, M.D. 

of Chicago, III. 

(late) surgeon to cook countv hospital 

That the sequence of this subject be not broken, let us first briefly review 
the much written about question of (a) gall-stones and cholecystitis and then, 
the often much more important, allied (b) intra-hepatic conditions fre- 
quently concomitantly present. 

Intra-hepatic Stones . — Considering the frequency of stones in the gall- 
bladder, one wonders that intra-hepatic stone formation is not much more 
common, than reported, (a) Being very small, intra-hepatic (bile-canal) 
stones are (probably aided by liver excursion) so easily washed downwards, 
via the ever enlarging bile-canals, to the still much larger ducts, that they are 
seldom encountered intra-hepatic at post-mortem examinations, (b) The 
greater distance from the infection within the intestines, the recency of secre- 
tion, and the almost continuous flow of bile make the formation of stones in 
the bile-canals less liable to occur. There are, however, many post-mortem 
descriptions in the literature of long, branched and cylindric intra-hepatic 
stones, with even extension downwards into the hepatic duct. 

In the often quoted case of Chopart, the intra-hepatic stone-formation 
made it difficult to cut the “ stony ” liver at the autopsy. 

Stones in the Ducts . — The conclusions are that: (a) Stones do not form 
in the ducts; (b) Hepatic duct stones are very probably always descending 
from the intra-hepatic bile-canals; (c) Cystic duct stones are usually from 
the gall-bladder, as are also usually common duct stones by “ wandering ” and 
failing to reach the intestine; (d) In rare cases cystic and common duct 
stones also, may be of intra-hepatic origin, must be conceded. 

Gall-bladder Stones . — There are three possibilities : First, that very many . 
small stones which have originated in the intra-hepatic canals, may descend 
into the gall-bladder and perhaps increase in size there. Second, that condi- 
tions present, may occasionally prepare the bile within the liver, for the 
formation of stones in the gall-bladder. Third, that gall-bladder stones are 
purely intra-cystic in origin, as a rule. 

Gall-bladder stones occur as minute granules (gall-sand) alone, or as con- 
cretions of varying sizes, or as large stones only. The color varies, being 
alabaster-like, light or dark yellow, green, brown or black, gray or even white 
stones, according to contained pigment, chemical composition, or coating. The 
shapes were often green raspberrylike, especially if recent, spherical or oval 
if single; irregular, or facetted if multiple, due to pressure, friction, or 
other causes. 

The number usually encountered by the writer was from one to thirty 
stones, varying in size from a millet-seed to small hen’s egg. The writer has 
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removed over 2200, hundreds of others having been lost in the dressings from 
one case. The literature records cases with over 7000 stones. 

A section of the liver in this case, removed at operation from just above 
the gall-bladder, proved microscopically to be carcinomatous. No intestinal 
malignant focus was discoverable. 

The gall-bladders usually contained some slimy, often dark green or almost 
black bile ; but bile with stones was occasionally almost or entirely absent, or a 
hydrops cystidis or an empyema of the gall-bladder was present. 

The Composition of Gall-stones . — This is of the greatest interest, espe- 
cially when considered with the causes predisposing and actual, (a) The most 
frequent gall-stone is of cholesterin and bile coloring matter, the alternating 
layers being lightly or more strongly stained with bile pigment, (b) Mixed 
stones, i.e., a combination of the above with calcium carbonate, which usually 
formed a rough external coating, comes next in frequency, (c) Stones of 
entirely different chemical composition were often found together in the same 
gall-bladder. 

Rare Stones. — (a) The pure translucent, alabaster- white cholesterine 
stone is very rare, they are usually very slightly colored with bile coloring 
matter. (The writer saw a pure translucent cholesterin stone the size of a 
pigeon’s egg, removed from the gall-bladder by the late Doctor Mellish, late 
Surgery Instructor in Rush Medical College. It was whitish, very trans- 
lucent, of very light weight, and had a very soapy feel. Recently an “ almost ” 
pure cholesterin stone the size of a large pea was shown me by Dr. E. 
Brougham of the Passavant Hospital.) (b) Pure pigment stones are 
described as dark green or black, homogeneous and very friable. The writer 
has never encountered one. (c) Pure calcium carbonate (chalk) stones are 
gray or white, hard, heavy, and usually rough. They are the most destructive 
and dangerous, and fortunately the most rare. (Both the pure calcium 
carbonate and the more common calcium carbonate coated cholesterin stone 
give an X-ray shadow.) 

Predisposing Causes. Age. — Gall-stones are rare from infancy up to ten 
years. Three-fourths of one per cent, occur under twenty. The greatest fre- 
quency is after forty years of age. 

Climate . — We have to consider the mode of life also, e.g., in Norway 1 in 
50, in Denmark 1 in 33, in Munich, Bavaria, 1 in 14 of all adults autopsied 
had stones in the gall-bladder. In the tropics where hepatic artery and portal 
vein liver (dysenteric, amoebic) abscesses are common, gall-stones are said 
to be rare. 

External Pressure. — Corsets, kidney pads, belts, etc., by tightly pressing 
in the right hypochondrium, liver and gall-bladder, may kink the cystic duct and 
cause stagnation of bile. The “ snared ” liver from external pressure, so 
commonly reported in the European clinics as a cause of colic, was not en- 
countered in a single case by the writer. 

Intra-abdominal crowding due to tumor or pregnancy at-term are 
‘no doubt predisposing causes, but according to the writer’s experience less 
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frequently so that the literature would lead us to suppose; yet it cannot be 
too much emphasized that gall-stones are common in women without and with 
tumors, with no family, small families, large families, in the lean and active, 
but more often in the inactive and fat, with shallow breathing, poor oxygen- 
ation and lessened liver excursion. 

Ptoses Are Probably Quadruply Predisposing. — That a right floating kid- 
ney drags on the hepato-duodenal ligament, and not only kinks the ducts and 
causes (a) stagnation of bile, but is often also associated with wandering 
(Cantani’s) liver, gastro-enteroptoses or general visceroptoses (Glenard), 
most common in multipart of spare habit, often resulting in (b) venous kink- 
ing and visceral engorgement, inviting (c) catarrhal gastro-enteritis, (Vater's) 
papillitis, with (d) possible ascending infection up the common duct. 

Chronic circulatory cardiac and pulmonary disturbances such as mitral 
stenosis or regurgitation and also chronic pulmonary diseases are probable 
predisposing factors due to the venous engorgement. The lack of liver 
respiratory excursion especially in right-sided pleural or pulmonary disease 
is also a predisposing factor. 

Habits of Eating and Living. — Hurried eating, irregular meals, over- 
eating and drinking, poorly cooked or too sweet foods, sedentary habits, poor 
ventilation and hygiene, are adjuvant predisposing causes. The overtired, 
poorly fed, coffee and buttered toast feeding. Internes in poorly ventilated 
hospitals are especially prone to catarrhal jaundice, while sailors on ocean- 
going sailing vessels were considered particularly free from gall-stones by the 
older writers. 

Certain acute and subacute infections, e.g., typhoid, or simple acute or 
subacute gastro-enteritis (the latter often almost symptomless) themselves 
or their sequelae are predisposing. 

A catarrhal inflammation of the duodenum no doubt always more or less 
involves Vater’s papilla, and may ascend part way; or the whole length of the 
common duct (endoductitis communis) ; which with its inflammatory nar- 
rowing and increased vis-a-fronte to the gall-bladder “ systole ” and perhaps 
incomplete emptying of the same and stagnation of intra-cystic bile; may 
allow catarrhal infection to easily ascend (by continuity) up into the cystic 
duct ( endoductitis cystictis ) and thence to the mucosa of the gall-bladder 
itself ( endo-cholccystitis ) . 

Nomenclature should express in a word not only the site but the extent 
of an inflammation. The term cholecystitis alone is too inclusive and should 
be only used to express implication of the gall-bladder wall also, and peri- 
cholecystitis implication of the surrounding peritoneum. 

Prophylaxis. — -AH glands whether salivary, mammary, biliary, pancreatic, 
renal, etc., resist ascending-continuity duct infections by the swift, free, down- 
ward flushing of their normal character and reaction gland secretion. The 
three important points then are (a) bile slowing, due chiefly to duct narrow- 
ing, (b) ascending infection, (c) excess of cholesterin present in bile under 
certain conditions. 
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(a) The normal gall-bladder systole and normal bile emptying protect 
the bladder and cystic and hepatic and common ducts, and thereby also the 
liver, from ascending cholangitis, and indeed the pancreas also ; the duct of 
which latter occasionally opens a greater or less distance obove Vater’s papilla 
into the communis choledochus. As the common duct however in most 
sedentary people is probably more or less always a harborer of bacteria, and 
narrowed; (b) the hypertrophied gall-bladder systole is very necessary indeed, 
to defend the cystic duct from the ascent of infection ; for if the cystic duct 
once becomes infected the gall-bladder is certain to become so by aspiration, 
as the cystic duct is an affero-efferent duct. 

(c) The real etiologic factor then in gall-stones formation, as well as in 
cholecystitis and cholangitis, is an ascending infection from the bowel to the 
gall-bladder, causing a precipitation of the bile salts, in which the larger quan- 
tity of cholesterin often present in the bile, probably plays an important role. 

There are four possibilities as to behavior of gall-stones — First, if infec- 
tion of the gall-bladder and ducts be not too severe, it can be recovered from 
before the precipitation of cholesterin, bile coloring matter or lime salts and 
r the formation of gall-stones in the gall-bladder. The generally conceded idea 
that catarrhal icterus is followed by gall-bladder stone formation in every case, 
does not always hold good, because such an icterus may be due to infection 
and temporary complete atresia of the common duct only. If the cystic duct be 
still healthy the gall-bladder also remains healthy and no stones form. If, 
however, the infection reaches the affero-efferent cystic duct the gall-bladder 
will most certainly become infected and stones in all probability result. 

Second: A “ recovered ” gall-bladder which to-day contains lots of bile 
and some mucus, and indeed some “ duct passable ” stones, is also probably 
capable of contracting, especially if hypertrophied, and emptying its slimy 
bile and nearly if not all of the stones, through the ducts, i.e., if one can be- 
lieve the histories of repeated typical colic attacks, in cases in which no stones 
were found at the operation, often to the consternation of both the diagnosti- 
cian and surgeon, who too frequently place all of the operations-indication- 
importance on the finding of stones; and all too little on the often much 
more necessary drainage of the catarrhal gall-bladder and ducts, and pos- 
sibly catarrhal intrahepatic bile canals; as will be explained later. 

Third: The stones may remain and the gall-bladder and ducts so nearly 
recover after a severe gall-stone attack, that the patient may enjoy apparently 
normal health for years, often causing one for a time to question the diagnosis, 
and the stones be later an accidental discovery at celiotomy for some inter- 
current disease or post-mortem; but as a rule after one attack, recurrent 
attacks occur sooner or later. 

Fourth, the true relation of endo-cholecystitis without or with stones in 
the gall-bladder to possible hidden infection also of the intrahepatic bile canals 
(angiocholitis), should always be borne in mind. 

Spontaneous Gall-stone Colic. — This deserves very careful description, 
(a) The violent contractions of a simple catarrhal hypertrophied gall-bladder 
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forcibly driving its viscid duct-distending bile alone through infected and 
infiltrated ducts may possibly cause some bladder or duct pain, (b) Very 
small smooth stones may cause much pain in their passage' through non- 
distensile, infection-stenosed ducts, due to stone pressure on inflammatory- 
infiltration crowded nerve endings in the duct mucosa. Small gall-stones also 
undoubtedly often pass through health}' ducts with little or no pain. 

The most violent pain is said to occur as the stone passes through Vater’s 
papilla, which being nearest the intestine may at first be the most infected and 
infiltrated ; but as it is also situated easiest for early recovery, in some cases 
it may be the place of the least pain. The most violent pain ever seen by the 
writer was from an impacted stone in the first part of the cystic duct. 

Pain persisting for a time after the apparent passage of a stone was com- 
mon, probably from duct wounding or inflammation or perhaps occasionally 
from the wandering of still another stone. 

(c) The very first attack of colic may be from the sudden wandering and 
impaction of a single very large stone, especially in the first part of the cystic 
duct, causing a continuous excruciating pain, and indeed possible cystic duct 
rupture if not immediately operated upon. 

Case 6079, J. B., age forty-seven. Cholecystostomy by the writer at the . 
Chicago Polyclinic Hospital, assisted by Dr. Louis Rudolph. This patient had 
always led an active, abstemious life. The only stone found was a smooth, flat, 
oval shaped cholesterin-pigment stone of Spanish nut size impacted in the first 
part of the cystic duct. Recovery was uneventful and permanent. Doctor 
Rudolph recently reminded me that the gall-bladder also contained much blood. 

(d) Occasionally one encounters one single hen’s egg or larger sized stone, 
filling the gall-bladder completely, which may have been enlarging there for 
years, that had, according to the patient’s history, never caused any spon- 
taneous pain whatever. A painless case of this kind occurred in the writer’s 
surgical service in the Cook County Hospital, in a woman sixty-three years of 
age. The rough, calcium carbonate coated cholesterin stone was the size and 
shape of a small pear. Quite possibly this was a facetted pyramid of choles- 
terin-pigment stones united by a coating of calcium carbonate. 

(e) Lastly, the very first attack of spontaneous gall-stone colic may be 
that of a peri-cholecystitis or true peritonitis from either a wandering through 
infection or thrombo-arteritis and necrosis, or perforating ulceration of the 
gall-bladder wall. 

Case 6081. Mrs. H., age thirty-two, taken with sudden violent pain at 6 p.m. 
Operation performed at 9 a.m. on the following morning. There was already 
marked purulent infiltration of the surrounding adherent omentum. The gall- 
stones, dark, slimy bile and pus were very carefully evacuated and an iodoform 
gauze tail soft tube cholecystostomy drain placed in the anchored gall-bladder, 
and a cigarette drain in the adjacent peritoneal cavity. Recovery was uneventful 
and permanent. 

This patient stated that she had never before had any pain in the abdomen 
in her whole life, as far as she could remember, nor any digestive disturbance 
further than a very occasional transient discomfort from indiscretions of diet, 
and until this attack had considered herself in perfect health. It might be 
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mentioned here that she was excessively fat. A second case of this character 
seen in consultation by Dr. Arthur R. Elliott also made a permanent recovery 
after operation. 

Pressure Pain . — An actively catarrhal gall-bladder with or without stones 
can in rare cases be entirely devoid of pressure pain or discomfort over the 
gall-bladder region and yet be the cryptic cause of fever which subsides 
immediately after a cholecystostomy operation. 

Before leaving the subject it might be as well to mention a few of the 
other right abdominal region colics, viz., pneumonia, referred abdominal colic, 
pyloric and duodenal colic, snared, hydatid, abscesses, or carcinoma liver 
colic, inflammation, cystic or carcinomatous pancreatic colic, intussusception, 
obstruction, diverticulum, intestinal or appendicular (non-peritonitic or peri- 
tonitic) colic, paranephritic, nephritic ureteral or urinary-bladder colics, in 
the female para- and adnexal inflammation or tumor torsion colic — abdominal 
wall, neuralgia, herpes-zoster, Dercum’s or epigastric lipoma or hernia colic. 

These and others may have been mistaken for gall-stone colic on some 
previous occasion, indeed the finding of gall-stones by X-ray or in the fjeces 
or at the operation, is not necessarily positive proof of their having been the 
cause of the previous colic attack. In situs transversus naturally gall-stone 
colic would be left-sided. Lastly, a true gall-stone colic or cholecystitis may, 
due to enlargement of the gall-bladder or ptosis, be diagnosed as one of the 
other colics. 

Wandering of Stones . — This has been a matter of much speculation. 

(a) Wandering seemed to occur most often in cases in which, due 
to more or less long standing common duct stenosis only, there had developed 
a marked hypertrophy of the gall-bladder musculature. The ducts have 
no musculature to aid in propelling stones. 

(b) If a catarrhal endo-cholecystitis and the secretion of a large quantity 
of mucus occurs, this mixed with bile, makes a very slippery, viscid, duct 
dilating material, on which the contracting hypertrophic gall-bladder may 
easily make float, duct passable gall-stones into the cystic and perhaps the 
common duct, to wander entirely through, or perhaps become impacted. 

(c) Wandering via the ducts, does not seem necessarily to occur because 
of the small size or number of the stones, for in first attack cases often only 
one large stone was found ; unfacetted, that had become impacted in the upper 
third of the cystic duct. These gall-bladders were usually hypertrophied and 
contained much slimy bile, and occasionally some blood. 

(d) Every surgeon has cases in which he has palpated many quite small 
stones in the gall-bladder, through a lower abdominal incision, in which there 
had never been any attack of colic, and perhaps indeeed none occurred for 
years after the observation, especially if the patient drank copiously of Geneva 
or other alkaline spring water to keep the bile thin. Quite small stones in a 
“ complete facetted pyramid ” of a pear shape, completely filled the gall- 
bladder in one of the writer’s cases ; none apparently had wandered. 

(e) Stones apparently do not usually wander where dilation and incom- 
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pensation of the gall-bladder have occurred, despite the excess of slimy bile ; 
nor in cases with but little bile and marked atrophy or concentric hyper- 
trophy of the gall-bladder. 

(f ) In cases of extremely large bladder stones, or complete atresia of the 
cysticus, duct-wandering is impossible. 

Meandering via fistulas is illustrated in a recently operated case, in which 
the gall-bladder and duodenum were so intimately adherent, that in opening 
what appeared to be the gall-bladder fundus between two tissue forceps, both 
bladder and gut were opened; reminds me to mention, that those extra- 
ordinarily large gall-stones that are occasionally evacuated from the bowel, 
undoubtedly have been passed via a bimucous gall-bladder -intestinal fistula 
at some inter-adherent point. At Cook County Hospital one lethal, intestinal 
obstruction at the ileocascal valve occurred from a very large fecal stone 
supposedly of gall-bladder origin. These fistulas may occasionally also open 
into other neighboring hollow viscera or indeed through the abdominal wall. 

Intra-peritoneal perforation of duct and gall-bladder rupture is predis- 
posed to by impacted stones in old, chronically inflamed friable ducts, and was 
encountered by the writer, especially in the first part of the cystic duct in 
five cases. 

Rupture of the stone-containing empyemic gall-bladder itself, occurred in 
one case just before opening it, at its mid-posterior surface while gently 
raising the liver, with a flat retractor. A most conservative operation in this 
case resulted in uneventful, permanent recovery, the writer fearing that an 
extensive operation would result in death from subdiaphragmatic peritonitis. 

A friable infiltrated gall-bladder wall is very often accidentally perfo- 
rated with a sound, gall-spoon or finger, and such perforations are probably 
often mistaken for spontaneous rupture; but can usually be differentiated as 
operations-accidents by the absence or lightness of the adjacent peri-cystic 
peritoneal inflammatory changes present. 

Interpretation of Macroscopic Changes . — These if considered immediately 
on opening the abdomen, in connection with the subjective-objective symptom- 
complex, often allow of a more correct surgical procedure. In recent years 
the hurried mechanical technic, and often misleading quotation of percentages, 
have all too often triumphed in popularity, over the careful, individual patho- 
logic interpretation, and description of the behavior of cases which would tend 
to instruct the profession and improve the operations prognosis. 

The adjacent peritoneum, if inflamed, whether punctate, circumscribed, or 
general ; plastic, serous, or purulent ; and also whether recent, or of long 
standing; by the firmness of the adhesions; although experience teaches us 
that adhesions may be very firm occasionally in cases of very recent symptoms. 

Palpation of the gall-ducts for the presence of duct stones should always 
be done if possible before opening the gall-bladder, to avoid spreading intra- 
cystic infection, both into the greater, as well as (by the finger introduced 
into Winslow’s foramen) into the lesser peritoneal cavity. 

The unopened gall-bladder gives very important information as to the 
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different ducts. Simple acute dilatation of the normal gall-bladder by fresh 
bile, generally indicates a sudden, recent, acute stenosis or atresia of the com- 
mon duct, with normal or nearly normal patency of the hepatic and cystic 
ducts, via which latter there is still a very free descent of bile from the liver 
to the gall-bladder. 

Eccentric hypertrophy of the gall-bladder wall is liable to be found present 
if the common duct has been stenosed only moderately for a certain length of 
time, before the sudden very marked narrowing or atresia caused by the 
present exacerbation of inflammation. The cysticus and hepaticus’ are patent 
as in the previous case. 

Icterus in normal gall-bladder cases with patent hepatic and cystic ducts 
occurs when a sudden vis-a-fronte stenosis communis has caused a dilatation 
and incompensation of the gall-bladder; or when the atresia communis is 
complete. If the cysticus alone becomes involved, icterus does not occur so 
long as the hepaticus and communis remain patent. 

The reversal of the bile stream is possible if a marked gall-bladder hyper- 
trophy has occurred, and then the complete atresia communis, by the con- 
tractions of the strong hypertrophied gall-bladder forcing its contents 
backwards via the still patent cysticus and hepaticus into the liver, increasing 
the intra-hepatic bile pressure and icterus, and indeed aid in causing an 
ascending cholangitis especially if the cysticus and gall-bladder be infected. 
Dilatation of the hypertrophied gall-bladder may result later. 

Simple atrophy of the normal thickness gall-bladder generally points to a 
very early catarrhal implication and narrowing of the cystic duct; in this case 
from the onset of the disease, only a very small quantity of, or no bile from 
the liver can reach the gall-bladder. 

Concentric hypertrophy occurs in cases in which a long standing, moderate 
stenosis of the common duct had already caused a hypertrophy of the gall- 
bladder wall. The cystic duct later became so narrowed as to make it 
impossible for much bile from the liver to reach the gall-bladder. 

In a simple atrophy and concentric hypertrophy case icterus may be 
absent, if both the hepaticus and communis are widely patent, allowing bile 
to pass unhindered into the intestine; but as the bile has no longer the gall- 
bladder propulsion, icterus is at least theoretically liable if any communis 
narrowing whatever occurs. 

While hydrops cystidis apparently most often resulted from an early 
simple atresia cysticus only, either from stone or a very low grade inflam- 
mation; an empyema of the gall-bladder usually resulted from primary acute 
ascending cystic duct inflammation or infection via intestinal adhesions. The 
adhesions as a cause of gall-bladder infection are probably more frequent than 
previously supposed. 

The condition of the liver should be ascertained by inspection, palpa- 
tion and if necessary aspiration with smears and cultures after each 
needle puncture. 
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The opened gall-bladder gives information as to contents, viz. : slime, 
stones, bile, hydrops or pus, and also to normal thickness or hypertrophy 
of the wall musculature and as to normal catarrhal or hyperplastic condition 
of the mucosa. From any of the above, important pathological .deductions 
are possible, as well as indications in the operation. 

The Pancreas in Ductitis Communis Infection. — The pancreatic duct also 
opens at Vater’s papilla, or indeed occasionally very much higher up the 
common bile duct, so that any ascending infection of the common bile duct 
may be expected to occasionally result in a concomitant ascending pancreatic 
ductitis ; therefore even an apparently slight gall-bladder case, often suffers 
also from inactivity of the pancreatic digestants and endocrines, as an addi- 
tional cause of poor health, or indeed in certain types of bile-duct infection, 
perhaps the pancreas is equally or indeed much more infected than the ducts, 
gall-bladder or liver. In a case of clinical pancreatitis Dr. Paul Oliver very 
properly drained the gall-bladder, resulting in recovery. 

Indications in Operation. — The chief indications in operations on die gall- 
bladder as a rule are often far greater for drainage of the cholangitic liver, 
and indeed the pancreas also, than they are for the drainage of the gall-bladder 
itself, and such drainage can only be accomplished by a cholecystostomy. 

We certainly should hesitate and ponder carefully before performing 
cholecystectomy, since a cholecystectomy allows of but very imperfect liver 
drainage of the remaining passive bile pressure, only through the hepatic and 
common ducts. 

These ducts, especially the common, are almost without exception infected 
and often markedly stenosed, and can drain themselves and the liver bile 
canals but very poorly and slowly immediately after the operation at the time 
when free (cholecystostomy) drainage is most necessary to insure recovery. 
By the removal of a good condition gall-bladder we are doing that which is 
physiologically contraindicated, vis. : mutilation. By the removal of a badly 
infected empyemic gall-bladder without or with pericholecystitis, we are often 
unable to avoid extensive manipulation, or the separation of very important 
circumscribing adhesions, - thereby allowing the spreading of intraperitoneal 
infection, which being subdiaphragmatic is very liable to be lethal, due to the 
easy and rapid entrance of bacteria from the peritoneal cavity into the sub- 
diaphragmatic lymphatics and even veins. 

It is in both light and severe gall-bladder infections that rapid liver and 
indeed perhaps pancreas drainage also, is most urgently needed to effect a 
recovery, also many stomach and other symptoms clear that have resisted till 
then the most careful treatment. 

Cholecystostomy. — That cholecystostomy should be in disfavor is not sur- 
prising when we consider the unsurgical methods often employed. 

Thorough palpation of the ducts for possible duct stones should if pos- 
sible be performed immediately on opening the abdominal cavity. This can 
be most easily performed through the short abdominal incision, by the operator 
standing on the left side of the patient and inserting the left index finger into 
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the foramen of Winslow. If no stones be found in the ducts the completion 
of the cholecystostomy operation can be performed without lengthening 
the incision. 

After careful walling off with hot wet pads, aspiration, then apical opening 
and removal of all bile, mucus, hydrops or pus and stones from within the 
gall-bladder and first part of the cystic ducts. Diverticula should always be 
searched for. Extreme care should be taken to thoroughly explore the whole 
of the inside of the gall-bladder and diverticula with the index finger to 
insure the complete removal of all stones and pieces. 

The insertion of a rubber tube only into the gall-bladder and purse- 
stringing it doubly and dropping the entubed gall-bladder back into the 
abdominal cavity is one of those procedures that has nothing to recommend it. 
It does not drain, it only permits of an overflow of stagnant bile, and should 
be abandoned because' it allows of about four inches of bare tube for intestinal- 
omental adhesions to form around. These adhesions extend from the gall- 
bladder fundus upwards to the parietal peritoneum where the tube passes 
through the abdominal wall. 

First. This stretch of adhesions is not a commendable operation — result 
functionally for either intestines or gall-bladder. - 

Second. Future accessibility of the gall-bladder is a very important neces- 
sity for both liver and pancreas and is made almost impossible by this 
procedure. In one case which came under my observation though operated 
elsewhere, the tube became loosened and the patient died of peritonitis. 

Parieto-Cystorrhaphy . — The much more correct cholecystostomy opera- 
tion is that in which the gall-bladder fundus is sutured to the parie- 
tal peritoneum. 

If all of the stones are carefully removed and the cystic duct is or becomes 
patent, this operation, done properly, never resulted in a permanent fistula in 
any of the writer’s cases. 

After removal of all the gall-bladder contents as above described, the 
writer inserts a soft rubber tube through the abdominal wall opening into the 
gall-bladder. Through this tube, a long tail of iodoform gauze passes loosely, 
and with this tail, the gall-bladder is first packed to within one-half inch of the 
bladder fundus opening, into which latter the tube is now inserted. The gall- 
bladder and parietal peritoneum are united together by catgut sutures. The 
closure of the abdominal incision around the protruding tube and its gauze 
• wick completes the operation. 

This iodoform pack allows of some capillary drainage and impregnates 
the gall-bladder with an antiseptic applied directly to the gall-bladder mucosa, 
promoting early patency of the infected cystic and common ducts so that in 
many cases of hydrops and empyema cystidis, bile was already saturating the 
dressings within twelve hours. 

That gall-stones will reform in the unremoved pathologic gall-bladder is 
always possible but is not necessarily a fact, but if stones do form they can 
be easily removed from an anchored gall-bladder. After operation the patient 
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needs careful instructions in diet, exercise, etc. Thus far among the 
cholecystostomies performed by the writer there have been no cases of recur- 
rence of stones brought to his notice. - 

The consideration of the question of intrahepatic and pancreatic drainage 
for infections, so outweighs the question of the reformation of stones that in 
the opinion of the writer there is little room for discussion. One of the princi- 
pal reasons why cholecystostomy fails in certain cases is that too early closure 
of the fistula occurs and the insufficient drainage gives only an abortive 
operative result. 

The Cholangitic Infections . — The low grade ascending catarrhal common 
and cystic duct and gall-bladder infection is very often accompanied by a low 
grade cryptic hepatic duct and intra-hepatic duct infection or cholangitis. In 
many cases this cholangitis is entirely symptomless subjectively and objec- 
tively and has been so overshadowed by the more evident cholecystitis and 
gall-stones as to have been neglected. It certainly deserves closer study by 
the surgeon and diagnostician in life and by the laboratory workers, both in 
life and post-mortem. 

If an acute exacerbation or extension of a fresh infection occurs, a rapid 
ascent by continuity upward from the ducts into the liver bile canals is always 
possible with the formation of multiple intra-hepatic foci of infection or 
indeed intra-hepatic abscesses, and death. 

Death from the so-called “ptomaine poisoning” has occurred all too 
frequently of late years ; often indeed without any diagnosis of the real cause 
of death if no autopsy was made; and indeed often when an autopsy was 
made; if there was found some slight focus like a broncho-pneumonic patch 
or other lesion to give as a cause of death. 

Acute cholangitis often occurs suddenly in adult people, rich and poor, 
often indeed in the prime of life and apparently till then in robust health; 
demanding careful regulation of food sales and preparation and handling in 
eating houses, especially in these days of canning and cold storage preserva- 
tion. The writer has had come under his observation recently five deaths, in 
some of which he has actually seen the microscopic sections, and while it was 
some satisfaction to have a laboratory post-mortem diagnosis, there is much 
need of awakening greater clinical interest and study of these cases, of which 
I give here the history of two. 

Case I. — A. I., age twenty-three, married, primapara, baby delivered (mid- 
plane), forceps by the late Dr. W. W. Jaggard. Anaesthetic A. C. E. mixture 
by the writer. The puerperium ran a normal course. The young, nursing 
mother had been up and about for three weeks in apparently normal health and 
one evening partook of a hearty supper of canned salmon, of which she was 
inordinately fond. That night violent abdominal pains, vomiting, chills, high 
fever and diarrhoea occurred. The urine was negative except for a very copious 
amount of urates. 

Notwithstanding the history of the onset, the fact of having recently passed 
through childbirth caused among the well-to-do laity and friends, and even 
some of the unthinking profession, an unjust suspicion of puerperal sepsis, till 
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ruled out by pelvic examination by the late Christian Fenger. The autopsy 
performed by the late Dr. Stanley P. Black showed the cause of death to have 
been acute abscesses of the liver. 

There were some slight evidences of an old appendiceal inflammation having 
occurred years previously, but showed no signs whatever of any recent activity; 
yet the vermiform appendix, which was under suspicion in those days as being 
the cause of so much abdominal trouble in young adults, was consequently con- 
sidered the probable place of origin of the liver emboli. 

The cause of death in this case was undoubtedly acute gastro-enteritis from 
canned salmon and ascending ductitis and angiocholitic abscesses. 

Case II. — P. B. Male, waiter, Greek, age thirty-two, always considered 
himself in good health until this attack. Admitted first to Alexian Brothers 
Hospital after eating “ warmed up ” soup at a first-class downtown hotel. Soon 
after eating he was taken with vomiting, violent pain in the pit of the stomach, 
diarrhoea, with frequently two or even three chills in twenty-four hours followed 
by temperature of 105° and over. From the history and a subjective and objective 
physical examination the writer was convinced that the man had an ascending 
infection of the liver or pancreas or both. The family removed the patient to 
the Passavant Hospital, March 31, 1915, and placed him in my care. Dr. Robert 
B. Preble in consultation agreed as to the absence of sufficient findings in the 
lungs, to cause the symptoms, and agreed to exploratory operation. 

An exploratory operation was done, April 10, 1915, by the writer; vertical 
incision near the outer border of the right rectus muscle. Inspection, palpation 
and needling of liver, failed to locate pus. The gall-bladder contained much 
slimy bile only, but the diagnosis of possible ascending biliary hepatitis and 
abscesses of the liver was still adhered to. Cholecystostomy was performed 
by the opened gall-bladder being stitched to the abdominal peritoneum and 
iodoform gauze pack and tube drainage, which was promptly followed by a 
cessation of the chills and marked moderation of the fever temperature, which now 
ranged from ioo° to ioi°. Death occurred May 24th. Following each introduction 
of the needle, cultures should be made in these cases, as thus the diagnosis of 
biliary infection could often be made. 

The autopsy revealed many Spanish nut to larger sized abscesses of the 
liver, showing that finding and draining one, two or three of the larger abscesses 
would be useless. The coroner’s physician at a second autopsy confirmed the 
findings of liver abscesses, but despite this the coroner instructed the jury to 
bring in a verdict of death from pulmonary tuberculosis because of the presence 
of one small tubercular focus in the upper part of one lobe. 
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CERTAIN ASPECTS OF SURGERY OF THE GALL-BLADDER* 

By Otis F. Lamson, M.D. 

of Seattle, Wash. 

Gall-bladder surgery has passed through various stages of evolution 
to the present generally accepted operative procedure. Formerly, there was 
a tendency to extreme conservatism, and only very badly diseased gall- 
bladders were removed. Even when stones were present, the gall-bladder 
was drained and left intact. It was soon found that in a notable percentage 
of such cases stones and cholecystitis recurred, and the patient derived no 
benefits from the operation. Hence, secondary operations were not at all 
rare, and finally after a second or third ineffective operation, the gall-bladder 
had to be removed to relieve the patient. Such observations have led most 
surgeons to remove the gall-bladder, if feasible, at the first operation. Thus 
primary cholecystectomy came to be preferred to cholecystostomy. But so 
long as the true function of the gall-bladder remains a subject of controversy 
there will be discussion with regard to the better surgical procedure. 

Since the early eighties various theories have been advanced regarding 
the part played by the gall-bladder in the scheme of the human machine. 
Some have believed it to be a vestigial organ like the appendix, whose useful- 
ness belonged to a past period in the evolution of man ; others believed it to 
be a reservoir in which the bile changed its chemical composition to some 
unknown quality better suited to promote the process of digestion. Others 
believed it to be a mere storehouse for bile, and therefore, capable of distend- 
ing, without the knowledge of the individual, to many times its ordinary 
capacity. Dr. W. J. Mayo disputed this assertion on the ground that the 
gall-bladder with a normal storage capacity of one ounce, would be of very 
little use as a reservoir, since in twenty-four hours as much bile would pass 
through it as urine through the ’"..'ary bladder. If the gall-bladder is 
intended to hold such large ..uties of bile, why is it that we find no 
special mechanism, no inherent propulsive power like that of the urinary 
ladder? The ejection of the contents must necessarily go on mechanically 
without interruption and at certain intervals, since an hour’s secretion of bile 
is sufficient to fill this organ to its normal capacity. 

There has been much controversy concerning the manner of expelling 
the bile. Ardent advocates of cholecystostomy attribute this process to the 
rhythmic contractions of the wall of the gall-bladder, and do not look farther 
for the cause of the distended organ than in the disturbance of this mechan- 
ism, and hope to overcome it by a drainage operation. In recent years it 
has been demonstr^.co that the force of the contractions of the gall-bladder 

* Presented before the Resident and ex-Resident Physicians of the Mayo Clinic, 
Rochester, Minn., May, 1922. 
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does not materially exceed the maximum secretion-pressure of the bile, and, 
therefore, is not sufficient for the task. The gall-bladder’s function, it seems, 
is only to change the escape of bile into the intestines from a more or less 
continuous flow to an intermittent one. 

Thus, at the present time, we are prone to believe that neighboring organs 
must assist greatly in the expulsion of the contents of the gall-bladder. Sweet 
and his followers assert, “ The gall-bladder empties itself by the pressure of 
the liver and the distended stomach, during digestion, and by the milking 
action of the peristaltic waves that pass down to the duodenum.” 

Whether the gall-bladder empties itself or is emptied by neighboring 
organs, the fact remains that it must be emptied regularly, and experience 
has shown that we are unable to reestablish a lost function by temporary 
drainage operation. There remains no other procedure than to remove the 
organ, which, if once incapacitated, can be of no further use, and is likely 
to become a hotbed for all kinds of bacteria. Aside from the exit of bacteria 
into the duodenum, through the cystic duct, the organisms may be picked up 
by the abundant network of lymph channels in the deeper and superficial 
structures of the gall-bladder, and carried on to innocent adjacent organs. 
These lymph channels empty into two main vessels that communicate freely 
with the glands at the head of the pancreas. Therefore, cholecystitis may 
sooner or later be associated with pancreatitis. 

Congestion of bile in the gall-bladder naturally promotes infection. When 
the wall of the gall-bladder in man is once infected and inflamed, it has little 
inherent resistance, owing possibly to its architecture and position, which make 
free and spontaneous drainage difficult. Infection also undoubtedly inter- 
feres seriously with its main function, namely its inherent influence on the 
flow of the bile. A diseased gall-bladder cannot contribute the something, 
possibly mucus, which plays an important part in the propulsion of its con- 
tents, especially when the cystic duct is of small calibre owing to inflammatory 
thickening of its walls. 

When cholecystitis, with or without stones, is present, cholecystectomy, 
with perhaps a few exceptions, should be the operation of choice. I am con- 
vinced that in some of these cases, we are forced to depend largely on the 
clinical history of symptoms, besides examinations revealing definite tender- 
ness over the gall-bladder area, rather than on the gross operative findings. 
“ Interval ” operations on gall-bladders without stones are most misleading ; 
that is, when the acute attack has occurred two or three months before opera- 
tion, and, through the natural resistance of the organ to disease, any gross 
evidence of disease has temporarily cleared up. Unlike the interval appendix 
operation, there is in many cases of cholecystitis without stones an absence 
of the telltale adhesions and thickening which follow acute appendicitis. 

Thus, on examination there may be no thickening of the gall-bladder to 
palpation, no evidence of hepatitis, and no enlarged glands along the cystic 
duct, and yet there may be, lurking in the walls of the gall-bladder, an infec- 
tion which will insure a recurrence of the typical gall-bladder attacks which 
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have caused the patient to consult his physician. It is not surprising that 
often the surgeon omits the radical operation on account of the lack of suffi- 
cient visible evidence of a diseased gall-bladder. Such patients invariably 
return, complaining of the same annoying symptoms for which they primarily 
sought relief. 

I am convinced that a certain percentage of gall-bladders assume such a 
normal appearance between attacks, that it is practically impossible, from a 
gross examination of the organ during such intervals, to determine absolutely 
whether or not it is diseased. Fortunately, this percentage may be reduced 
by careful examination of adjacent and associated organs. 

It is wise to bear in mind that when the gall-bladder is once infected it 
has little inherent resistance to overcome an infection and may become a hot- 
bed of bacteria. Illustrative of this is the typhoid carrier, in whom the bile 
in the gall-bladder and the wall of the organ itself are the fields which harbor 
typhoid bacilli for years. I have in mind a patient of this type, who had 
had typhoid fever about four years before she came under tny observation as 
a carrier. She was a housemaid, and eleven cases of typhoid fever developed 
in the family in which she was employed. Typhoid bacilli were found in her 
stools on repeated examinations. I secured the cooperation of the health 
department, and she was instructed how to protect those about her from 
infection, and was told that she could not take a position ; she was thus more 
or less isolated, and naturally very unhappy. I had a conference with Doctor 
Read, the Director of Health in Seattle, and it was decided to advise chole- 
cystectomy, since we believed that the gall-bladder was harboring the organ- 
ism. At first the patient refused operation, as she had not had any definite 
abdominal symptoms ; but consented rather than to be deported as a menace 
to the community. 

At operation the gall-bladder was found somewhat distended, and it con- 
tained several small stones. The gall-bladder and the appendix were re- 
moved. Bacteriologic examination of the bile showed that it contained 
typhoid bacilli. Examination of the stools three weeks after operation did 
not reveal typhoid bacilli, and on repeated examinations none were found. 
At the end of three months the patient was released as no longer a menace 
to tire community. 

This case again illustrates, in a small way, the inherent lack of resistance 
of the gall-bladder in overcoming infection, and the manner in which the bile 
may act as a culture medium in an infected gall-bladder. 

It is interesting to note to what extent the gall-bladder will distend in 
some cases without rupture. I recall one case of stone obstructing the cystic 
duct in which the gall-bladder was fully 25 cm. long, and could be felt before 
operating in the right iliac region. In such 'cases it is reasonable to assume 
that the wall of the gall-bladder is not badly diseased at the time of obstruc- 
tion; otherwise, it could not withstand such enormous distention with- 
out rupturing. 
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Indications for Operation in Diseases of the Gall-bladder . — Cases of acute 
or chronic cholecystitis, with or without stones, are essentially surgical. The 
time of operation must be decided in each case, depending on the patient’s 
general condition. In many cases it is better to tide the patient over the 
acute attack until the severity of the infection has subsided. This procedure 
can not be followed in all cases however, as in the acute fulminating types, 
in which rupture of the gall-bladder is imminent, operation must be resorted 
to at once. 

There are certain types of cases in which cholecystostomy may be the 
operation of choice: (i) when the general condition of the patient is so 
serious that it is unsafe to subject him to more than an absolutely necessary 
operative procedure; (2) when there is imminent danger of stricture in the 
common duct following operation, as in these cases it may be necessary to 
perform a cholecystduodenostomy at a later date ; and (3) in cases of common 
duct obstruction when jaundice has been longstanding with consequent impair- 
ment of the patient’s health and coagulability of the blood is delayed and 
when the cystic duct is patulous and jaundice can thereby be relieved by 
drainage; hemorrhage in these cases is a serious complication, and by per- 
forming the least serious operation the danger is less imminent. 

Except in the foregoing conditions, cholecystectomy should be the opera- 
tion of choice, as in practically all seriously diseased gall-bladders, function is 
largely lost and we are only likely to be forced to the operation of removal 
at some future time, if the so-called more conservative operation of chole- 
cystostomy is done primarily. 

Complications that have followed operations on the gall-bladder and ducts 
have been varied. Injury to the hepatic and common ducts in clamping off 
the cystic duct has often been reported, resulting in biliary fistula or partial 
obstruction of the common duct from stricture. Surgery of the gall-bladder 
is apt to cause dense adhesions that may obstruct the pyloric end of the 
stomach or intestines and demand a secondary operation. I was once com- 
pelled to perform a gastro-enterostomy six weeks after cholecystectomy, on 
account of adhesions that almost entirely obstructed the duodenum. 

The procedure of choice in operations on the gall-bladder is first to sever 
the cystic duct and work upward to the fundus ; this method is described by 
Judd. I11 large thickened gall-bladders, or when adhesions are very dense, 
due to previous operations, it is necessary to work from the fundus toward 
the ducts. 



REMOVAL OF A RETENTION CYST FROM THE LIVER* 

By John F. X. Jones, M.D. 

of Philadelphia. 

Case.— M. P., a white, unmarried female, between seventeen and' eighteen years 
of age (her mother stated that the patient was born September 24, 1904), was 
admitted to the Misericordia Hospital, May 10, 1921, because of a painful swelling 
of the abdomen. Two months previous to her admission the patient had noticed, 
for the first time, an enlargement of the abdomen. Thereafter, her abdomen 
increased rapidly in size and, at times, became so painful as to prevent her from 
attending to her usual affairs. 

Three months before entering the hospital the patient had experienced (accord- 
ing to her statement) an attack of vomiting which lasted three days. With the 
exception of this one occasion there had never been either nausea or vomiting. 
There had been no irregularities of menstruation. Her abdomen had never been 
subjected to trauma. Neither family nor personal history suggested a possible 
cause for the existing tumor. The patient’s appetite had been good and her 
bowel movements regular. There was but one subjective symptom — pain referred 
to the vicinity of the abdominal tumor. 

On May 11, 1921, after having ascertained that her urinalysis was negative, 
her temperature 98%° F., her pulse 80 and her respirations 20, a physical examina- 
tion was made of a well-nourished young woman who was about five feet in height 
and who weighed 124 pounds. Her sclerotica and skin were clear (here it may be 
emphasized that neither before nor after operation had there been jaundice in 
this case). Her teeth were in excellent condition; her tongue slightly coated; her 
tonsils had been removed. There were no alterations in the breasts; no skeletal 
changes. Her extremities were normal and of firm musculature. Investigation of 
the respiratory, circulatory and nervous systems was negative. 

The abdomen alone seemed affected, and was so obviously abnormal as to 
focus the vision promptly upon an oval tumor projecting in the midline. The 
lower border of this tumor could be felt about one and one-half inches below the 
umbilicus, and apparently had no connection with the pelvis or the pelvic contents. 
Above, the tumor seemed lost under the transverse colon which I fancied I could 
percuss distinctly. I could not, however, feel the margin of the liver. Laterally, 
the tumor extended about three inches beyond the median line on each side. It 
could be moved very slightly from side to side; it could not be depressed; it could 
not be moved up or down. It fluctuated and was sensitive. The abdominal 
wall could be moved over the tumor. I was able to palpate neither spleen nor 
kidneys. I believed that I was dealing with an intraperitoneal cystic tumor, but 
I did not even suspect its connection with the liver. An exploratory laparotomy 
was decided upon. 

The operation was performed under ether on May 13, 1921. From a point 
two inches above the level of the umbilicus to a point the same distance below the 
level of the umbilicus, a straight incision was made through the right rectus 
muscle. As soon as the peritoneum had been opened the summit of a large, 
grayish-white tumor appeared in the wound. This cystic mass having been par- 
tially delivered from the abdomen, I was able to feel a normal uterus with normal 
ovaries and tubes, to palpate the intestines beneath (behind) the tumor and to 

* Read before the Philadelphia Academy of Surgery, October 9, 1922. 
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.outline the lower pole of an apparently normal right kidney. The hepatic origin 
of the tumor became apparent. The abdominal incision was enlarged upward to 
the right costal margin, when it could be clearly seen that the cyst sprang from 
about three inches of the sharp anterior margin of the left lobe of the liver. The 
gall-bladder apparently had never been inflamed, was easily compressed and con- 
tained no. calculi. 

In order to remove the cyst and its base it was necessary to excise a consider- 
able portion of the anterior margin of the left lobe of the liver. Having walled 
off the underlying peritoneum from the liver by means of plain gauze pads, 
the anterior margin of the left lobe of the liver was compressed between four 
Pean hysterectomy clamps, two applied from each side of the left lobe. Both 
the proximal or upper two clamps and the distal or lower two clamps were 
applied, two from each side, in such a manner that their points crossed each other 
at a perpendicular line drawn through the centre of the anterior surface of the 
left lobe of the liver. . The proximal or upper two clamps compressed the left 
lobe of the liver one and one-half inches above (behind) its anterior margin. 
The distal or lower two clamps compressed the left lobe of the liver one inch 
above (behind) its anterior margin. Then the left lobe of the liver was severed 
transversely by cutting through the liver tissue between the proximal or upper 
two clamps and the distal or lower two clamps. The distal clamps now held one 
inch of the excised anterior margin of the left lobe of the liver — or the base of 
the cyst — and the cyst; while the proximal clamps controlled the left lobe by 
reason of their position immediately above the cut surface of the liver. 

The electric cautery was applied to the cut surface of the liver. Interrupted, 
interlocking, mattress sutures of number two chromicized catgut, doubled, were 
inserted through and through the liver tissue on the proximal side of the two 
remaining clamps. Not having at hand one of the needles especially devised for 
liver suturing, a large full curved needle, with round shank, was used, and the 
blunt (eye) end was inserted close to the clamps. The sutures were tied firmly 
but not tightly. Next, the clamps were removed. There was no hemorrhage. 
The abdominal wall was sutured in layers without drainage.. Dr. J. Nall assisted. 
Miss S. G. Murphy anaesthetized. 

Immediately following operation the rate of the pulse increased to 148 and 
remained this rapid during the following day; on the 15th it slackened to 100; on 
the 16th it accelerated again to 140; on the 17th it was 100; on the 18th it was 80, 
where it remained. The day after the operation the temperature ascended to ioi° F. 
where it remained for three days, when it returned to 98 j /b° F. The respirations 
were 40 on the day after operation; 20 on the 15th; 28 on the 16th; 20 on the 
17th and thereafter. Apart from these temporary irregularities of pulse, tem- 
perature and respiration, and with the exception of a transient albuminuria, which 
I believe was due to ether irritation, post-operative recovery was uncomplicated. 
On May 21, 1921, the stitches were removed by Dr. J. Hudock and healing was 
by first intention. On May 29, 1921, sixteen days following operation, the patient 
was discharged from the hospital. 

When the patient was last examined, on July 21, 1922, over fourteen months 
following operation, there was no sign of recurrence of the cyst, the operation 
scar was firm, there was no evidence of hernia, the liver could not be palpated, 
the patient waighed 124 pounds, had no symptoms, subjective or objective, and 
was able to attend to all of her affairs without any inconvenience. 

Following is the report of Dr. John D. Paul, the pathologist to w’hom the cyst 
was submitted for examination. 

“ The specimen is a grayish-white ovoid mass hanging from a pedicle. The 
mass fluctuates as though it contained fluid and measures 19 cms. in length and 
10 cms. in its greatest diameter. When cut, the mass was found to contain 990 c.c. 
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of a dark greenish viscid fluid which gave the characteristic chemical reactions 
for bile. Cultures of this fluid were sterile after ten days’ incubation. The 
remainder of the fluid was centrifuged and the sediment carefully examined for 
the presence of echinococcus hooklets, but none could be found. After opening 
the mass, the wall was found to consist of a very tough, thin, opaque material 
resembling fibrous tissue which was grayish-white on the outside and yellowish- 
brown on the inside. 

“Microscopically (Fig. i), this wall was composed of a thin layer of dense 
fibrous tissue lined on its inner surface with a single layer of low cuboidal 
epithelium. In many places, this lining epithelium had desquamated, leaving only 
the fibrous tissue wall; while, in other places, an occasional duct-like formation 
was found imbedded in the wall, suggesting the remains of small bile-ducts. 
Diagnosis: Retention cyst of the liver. This specimen was also examined by 
Dr. Allen J. Smith, who made the same diagnosis.” 

Dr. George D. Fussell, of the Misericordia Hospital, made a special examina- 
tion of the portion of the liver removed with the cyst. Doctor Fussell’s report 
follows : “ The liver lobules are outlined by dense fibrous tissue. The liver cells 
are small and atrophied, the atrophy being most marked in the periphery of the 
lobules. The cytoplasm of the liver cells is pale; the nuclei are relatively larger 
than normal, but actually smaller and deep staining. The intercellular spaces are 
wide and contain many fibroblasts and fibrils of connective tissue. The fibrosis 
is especially marked about the vessels and ducts.” 

For the microphotograph of a portion of the cyst wall (Fig. i), I am indebted 
to Dr. S. P. Reimann of the Lankenau Hospital. 

Among those who have classified non-parasitic cysts of the liver are: 
Hanot and Gilbert (Etudes sur les Maladies du foie, Paris, 1888), Bland- 
Sutton (Tumors, Innocent and Malignant, 5th Ed., 1911), C. Langenbuch 
(Chirurgie der Leber und Gallenblase, Deutsche Chirurgie, Lieferung 45 h. 
189 7), J. Forbes (Saint Bartholomew’s Hospital Reports, 1898, vol. xxxiii, 
pp. 181-227), F. Leppmann (Deutsche Zeitschrift fiir Chirurgie, 1900, vol. 
liv), E. Schwartz (Chirurgie du foie, 1901, cited by Fieschi), B. Kilvington 
(Intercolonial Medical Journal of Australasia, 1902, vol. iii), C. B. Blackburn 
(Transactions of the Pathologic Society of London, 1904, vol. lv), Rolleston 
(Diseases of the Liver, Gall-bladder and Bile-ducts, 2nd Ed., 1912), D. 
Fieschi (La Clinica Chirurgica, Milano, 1909, vol. xvii), Tuffier (Bull, et 
mem. soc. de chir. de Paris, 1912, vol. xxviii) and Sidney Boyd (The 
Lancet, London, April 5, 1913, vol. i). 

The writings of these authors have led me to believe that non-parasitic 
cysts and non-parasitic cystic formations of the liver may be divided into: 
1. Teratomatous or embryomatous cysts. 2. Pseudocysts. 3. Lymphatic 
cysts. 4. Cystic degeneration of the liver with cystic kidneys. 5. Cysts which 
arise from blood-vessels. 6. Cystadenoma. 7. Ciliated epithelial cysts, and 
8. Retention cysts. 

1. Meckel’s case of “ dermoid cyst of the liver ” has been cited by Hanot 
and Gilbert, C. Hoffmann (Mitteilungen aus den Grenzgebieten der Medizin 
und Chirurgie, Jena, 1902, B.X), Leppmann and C. Langenbuch. The last- 
mentioned writer says : “ Dermoid cysts, which of course are congenital in 
origin, can develop in the liver — at least Meckel reports, from the dissection 
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of a dropsical man in whose liver was found a cavity filled with cartilaginous 
elements, hair and a greasy, pappy mass.” Rolleston’s action, in placing this 
case under the heading “ Embryomas and Teratomas,” seems in accord with 
the views of the more modern pathologists. Adami and Nicholls (The Prin- 
ciples of Pathology, 1909, vol. ii, p. 862) believed that the term “dermoid ” 
had lost much of its significance and might be misleading. “ It is commonly 
held, for example,” these authors stated, “that the dermoids are cysts com- 
posed of more or less modified skin with other structures of epidermal origin. 
Careful study has shown, however, that even the simplest of them contain 
structures from the other primitive germ layers.” Consequently, the dis- 
tinction between “ dermoid and teratoma ” is an artificial one, and had better 
be discontinued. It is simpler and more correct to class all the growths of this 
kind under one generic term “ teratoma.” W. G. MacCallum (A Text-book 
of Pathology, 2nd Ed., 1920, p. 1081), under the heading of “Dermoid 
Cysts,” wrote: “They are, as the name implies, composed essentially of 
derivatives of the ectodermian layer, but there is no line between them and 
the more complex teratomata — indeed, all dermoids on closer examination 
prove to have a more complicated structure than is apparent at first sight.” 
J. Ewing (Neoplastic Diseases, 2nd Ed., 1922, p. 966) writes: “It is espe- 
cially difficult to distinguish between certain complex dermoids and teratoid 
growths with predominance of ectoderm.” Rolleston (Diseases of the Liver, 
etc., p. 468) cites the literature on these conditions. W. T. Reynolds (The 
Medical Herald, St. Joseph, April, 1912, N. S., vol. xxi, p. 168) has reported 
a case which seems to belong to this group. In this cyst Reynolds found 
hair and part of the cyst-wall contained stratified squamous epithelium and 
a hair follicle. 

2. Under “ pseudocysts ” may be grouped cystic degenerations of carci- 
noma and of sarcoma, softening of cirrhotic nodes and cysts due to 
hemorrhage. The case of Lisyanski and Lyudkevich (see below) apparently 
was one of pseudocyst after hemorrhage. 

3. Lymphatic cysts of the liver may occur. Stengel and Fox (A Text- 
book of Pathology, 1921, p. 709) write: “Occasionally small cysts are seen 
which suggest origin from -dilatation of the lymphatic channels.” Lymphatic 
cysts, according to E. Ziegler (Lehrbuch der Allgemeinen und Speciellen path. 
Anat., vol. ii, Jena, 1892), are very rare. Leppmann says that they contain 
clear, watery, yellowish fluid, with albumen and a large percentage of sodium 
chloride. They do not contain bile and are lined with endothelium. As a 
rule, they remain insignificant in size. 

4. The association of cystic kidneys with cystic degeneration of the liver 
was first observed by J. S. Bristowe (Transactions of the Pathological 
Society of London, 1856, vii). 

Of the eighty-five cases of non-parasitic cysts collected by Eli Moschco- 
witz (The American Journal of the Medical Sciences, April, 1906, N. S. cxxi) 
the liver alone was involved in ten only. Moschcowitz says that this disease 
occurs at all ages and in his collection was found twice in the foetus, seven 
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times in the newly born, four times in the first year, and, thereafter, at 
various ages up to eighty-one. According to Rolleston (The Oxford Medi- 
cine, vol. iii, 1921) this condition may be easily overlooked in infants unless 
the liver is subjected to microscopic examination. Cystic kidneys are common 
without any involvement of the liver, but cystic disease of the liver is nearly 
always accompanied by cystic kidneys. Sometimes, not often, there are also 
cysts in other organs, such as the spleen, pancreas or ovary. In infants the 
cysts may be entirely microscopic, or very minute, and the liver normal in 
size. In adults the cysts are of various sizes and enclosed in fibrous capsules 
and the liver may be greatly enlarged. Microscopically, the cyst-wall from 
the infant has dilated tubules lined with subcolumnar epithelium and sur- 
rounded by fibrosis. In the adult the microscopic picture is similar but, of 
course, the cells are more advanced in age. In the smallest cavities the 
epithelium is columnar ; in those of medium size it is low and cubical ; in the 
larger cysts the cellular lining may be absent or consist of an incomplete 
layer of flattened cells (Kilvington). The fluid from such cysts is usually 
clear, albuminous and free from bile ; sometimes cholesterin, leucin, blood and 
creatinin are present (Rolleston). Moschcowitz writes: “Although non- 
parasitic cysts of the liver are most commonly met with as post-mortem sur- 
prises, they nevertheless possess definite clinical interest.” He cites well- 
known cases where the cyst in the liver of a foetus was so large as to obstruct 
delivery and says that, if they grow very rapidly they may cause a severe, 
constant pain in the hepatic region. Clinically, there is neither jaundice nor 
ascites in these cases, and in the absence of enlargement of the liver or of a 
definite tumor there will be no symptoms ascribable to the liver. Of course, 
enlarged liver and kidneys, when present with uraemia will suggest the 
diagnosis. The treatment is that of chronic nephritis. Rolleston believes 
that operative drainage of such a liver ought to be avoided. H. Kehr ( W. T. 
Bull’s Translation of “ A System of Practical Surgery,” by Bergmann, Bruns 
and Mikulicz, vol. iv, 1904) taught that, if such cystic disease were found 
on exploratory incision, the abdomen ought to be closed at once. 

Theories on the origin of cystic disease of the liver have been numerous. 
Prominent among those who have either advanced or reviewed such theories 
are: P. H. Pye-Smith (Transactions of the Pathological Society of London, 
xxxii, 1881), Sabourin (Archives de Physiologie normale et pathologique, 
1882, vol. ii, and Progres Medical, May 17, 1884, No. 20), G. H. Savage and 
W. Hale White (Transactions of the Pathological Society of London, 1884), 
G. F. Still (Transactions of the Pathological Society of London, xlix, 1898), 
Leppmann, Rolleston, Kilvington, Blackburn, Eli Moschcowitz, Fieschi, von 
Hippel (Virchow’s Archiv, cxxiii), Ribbert (Verhandlungen der Deutsche 
Pathologischen Gesellschaft, 1899)? Siegmund (Virchow’s Archiv, cxv), 
Borst (Festschrift der Physicalisch-Medicinische Gesellschaft, Wurzburg, 
j S 99 )j -H- Coenen (Berl. klin. Wochenschrift, 1911), Sidney Boyd and 
J. Ewing. I shall merely outline those theories which have attracted the 
most attention. According to Moschcowitz, tire earliest theory is the inflam- 
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matory theory of Forster, who regarded these cysts as dilated bile-ducts shut 
off from the general biliary circulation by inflammatory growth of new 
connective tissue. Pye-Smith thought that vacuolation of liver cells fused 
and thus formed cysts. Sabourin believed that these cysts developed in two 
ways : The first variety, from preexisting bile-ducts ; the second variety, from 
new canaliculi. The second variety were veritable biliary angiomata growing 
apace with a process of cirrhosis. Eli Moschcowitz discovered in the fibrous 
tissue of the portal spaces of cystic livers aberrant bile-ducts which do not 
exist in normal livers. George F. Still held that, while the bile-ducts proper 
are developing normally, certain hypoblastic cells, instead of performing their 
normal function of helping to form part of the duodenal diverticulum, engage 
in the manufacture of cystic tubes. The excess of fibrous tissue, often 
considered inflammatory, Still believes, is persistent mesoblastic stroma. 
Ewing (Neoplastic Diseases, 1922) says that any neoplastic element present 
is more probably adenomatous than fibrosarcomatous, as suggested by Rind- 
fleisch. Ewing writes : “ A congenital malformation is undoubtedly the 
original factor.” 

5. The possibility of cystic formation in the liver arising from blood- 
vessels, according to Kilvington, cannot be denied. The pathological report 
upon John B. Deaver’s case of cyst of the liver was “haemangioma.” 

6. Either the single adenoma or the multiple adenomata of the bile-ducts 
may become cystic (Rolleston). The cystic cavities are epithelial-lined and 
contain clear or turbid fluid which is albuminous and varies in color. Ewing 
questions the neoplastic nature of some of Leppmann’s reported cases. Ewing 
writes : “ A true multilocular cystadenoma was successfully removed by Keen. 
It weighed 113 gms. and contained many cavities lined by cylindrical cells 
and supported by fibromuscular tissue.” 

7. Ciliated epithelial cysts of the liver have been described by Girode 
(Etudes sur les Maladies du foie, 1888, p. 295, Hanot and Gilbert, cited by 
Tuffier), N. Friedreich (Virchow’s Archiv, Band xi), Eberth (Ibid., Band 
xxxv), F. von Recklinghausen (Ibid., Ixxxiv) and by F. W. Zahn (Ibid., 
1896, cxlxxx, p. 175). They are unilocular, not larger than a walnut and 
free from bile. Their usual location has been upon the anterior surface, 
near the suspensory ligament and along the inferior border (Ewing). Zahn 
says that they are just beneath the liver capsule. Von Recklinghausen thought 
that they were mucous retention cysts. Zahn believes them to be the result 
of an unknown emb^onal formation. Ewing says that their origin is not 
readily explained. Leppmann, after describing them in a separate division, 
states that they must be included with the retention cysts. 

8. “ Retention cyst ” is the histological diagnosis of the case recorded 
in this paper. A retention cyst of the liver is due to the engorgement of a 
bile-duct. Virchow (Die Krankhaften Geschwiilste, Berlin, 1863) said that 
either calculi or cicatrices prevented the duct from emptying itself, but made 
no mention of the epithelium which, Leppmann thinks, is to be considered. 
In the case reported there has been no sign either of stone or of scar and 
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there has been no history either of trauma or of inflammation. It is possible 
that an unrecognized irritation has caused swelling and hypersecretion in a 
bile-duct, with occlusion of its outlet. In the cases studied by Adami (The 
Principles of Pathology, 1908, vol. i, p. 788) there had always been a marked 
degree of fibrosis around the bile-ducts in the immediate neighborhood of 
the cysts. The ease with which the liver was sutured suggests that there was 
some degree of fibrosis present. These cysts have contained serous or mucous 
fluid, or, as in the case reported, bile. 

The diagnostic methods employed to differentiate a hydatid cyst of the 
liver from a cyst, tumor or accumulation elsewhere in the abdomen, are 
equally applicable to the non-parasitic cysts of the liver and are set forth in 
detail in several text-books. 

Whether a cyst of the liver be hydatid or non-parasitic it is impossible 
to determine until the fluid, at least, from such a cyst and, perhaps, also its 
wall have been examined. Puncture of a suspected hydatid through the 
abdominal wall is no longer permitted by the teachings of modern surgeons. 
Such a procedure may be followed, immediately, by urticaria, convulsions, col- 
lapse or even death ; and more remotely, by peritonitis, or secondary implan- 
tation of daughter cysts. The fluid from a living hydatid cyst is said not 
to be toxic but, before tapping a cyst, it is impossible to tell if it be alive or 
dead. Symptoms from the living hydatid fluid have been ascribed to anaphy- 
laxis (Rolleston, The Oxford Medicine, vol. iii, 1921). Rapidly increasing 
familiarity with the technic of local anaesthesia would seem about to 
abolish any excuse for tapping abdominal cystic tumors without 
preliminary laparotomy. 

Examination of the fluid alone will reveal the parasitic character of most 
hydatid cysts. In the sterile hydatid, however, no reproduction having 
occurred and the fluid being free from scolices, hooklets or daughter cysts, 
identification necessitates microscopic study of the cyst wall. Many years 
ago Sir Benjamin C. Brodie (Lectures, London, 1846, p. 105) discussed two 
very interesting cases. It seems that in 1822, with a flat trocar, he punctured 
a tumor in the right hypochondriac region of “ a young lady about twenty- 
three years of age.” Three pints of watery fluid were evacuated. Six years 
later there had been no return of the tumor. A few months after he had 
treated the lady, he tapped the same region of a boy about twelve and drew 
off a pint and a half of the same kind of watery fluid. He believed that he 
had been dealing with two cases of non-parasitic cyst. Mr. Hawkins (Medico- 
Chirurgical Transactions of London, vol. xviii, p. 11S), in reporting these two 
cases, stated that the fluid from each case was not coagulated by heat. George 
Budd ("On Diseases of the Liver,” 3rd American Edition, Phila., 1857, 
p. 464) thought that both these cases were probably instances of sterile 
hydatid cyst. The fluid from a living hydatid cyst contains no albumen, is 
colorless and among other ingredients has succinic acid and sugar. Scolices 
and hooklets are not free in the living cyst, but become detached on the death 
of the parasite or are dislodged by paracentesis. After the parasite dies the 
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fluid in the cyst becomes turbid, albuminous and toxic (mytilotoxin). The 
fluid from a non-parasitic cyst contains albumen, varies in color, may have 
other components in addition to albumen, but does not contain sugar, suc- 
cinic acid or, of course, any of the hydatid elements. 

On section the typical hydatid cyst is found to be composed of an outer 
capsule, or ectocyst or adventitia and an inner membrane or endocyst which, 
with its burden of daughter cysts, may be readily shelled out by the hand 
of the operator. The ectocyst has a characteristic laminated appearance. 
The non-parasitic cyst is usually, not invariably, lined with epithelium 
or endothelium. 

Because of its low tension compared with that of a hydatid cyst, F. Bird 
(Kilvington) suspected a fluid tumor of the liver to be a non-parasitic cyst. 
This suspicion was confirmed by a successful operation. 

Rolleston (Diseases of the Liver, etc.) warns us that during an operation 
the anatomical relations of the cyst must be noted in order to differentiate 
it from idiopathic dilatation of the extrahepatic bile-ducts. According to 
Erik Waller (Annals of Surgery, 1917, vol. lxvi, p. 446), when it becomes 
evident that the sac of the cyst consists of a greatly dilated common duct, the 
only rational treatment is primary choledocho-enterostomy. Waller reported 
one case and collected thirty-four. Thirty of these cases were operated 
upon: in twenty-one the cysts were sutured to the abdominal wound and 
fistulse established; they all died after longer or shorter intervals. In three 
cases the sacs were extirpated; these three died. Upon the five cases that 
recovered anastomosis between the common duct and the small bowel had 
been performed. A. A. McConnell (British Journal of Surgery, L920, vii, 
p. 520) reported one case of cyst of the common bile-duct, recommended anas- 
tomosis between the cyst wall and duodenum or jejunum and stated that both 
drainage and extirpation were improper procedures. He said that this con- 
dition should be called “ diverticulum ” of the common bile-duct. 

Santoni in 1894 detected, by auscultatory percussion, a peculiar, low 
booming which lasted but a brief time and stopped abruptly, and has been 
considered pathognomonic of hydatid disease (Deaver and Ashhurst,- Sur- 
gery of the Upper Abdomen, 2nd Ed., 1921). Of course, both Santoni’s 
sign and hydatid thrill will be absent from non-parasitic cysts. 

For several years the reliability of hydatid thrill as a diagnostic sign of 
echinococcus cyst has been questioned by certain writers. Over twenty-five 
years ago Huber (Twentieth Century Practice, vol. viii, 1896, p. 520) wrote 
that he failed to observe the thrill in over one-half of his cases and quoted 
Bamberger as declaring “ the manifestation worthless and as only a fluc- 
tuation sign which is even more frequent in ascites and ovarian cysts.” 
Semmala and Gioffredi (Twentieth Century Practice, vol. ix, 1897, p. 452) 
thought that hydatid thrill was gradually losing its reputation as a valuable 
sign — citing Concato as having observed it in sterile cysts, and Caradelli 
(or Cardarelli?) as having noted it in hydronephrosis. Rolleston (Diseases of 
the Liver, etc.) wrote that the thrill could be obtained in sterile hydatid cysts, 
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in tense cysts of other kinds, such as hydronephrosis and sometimes in 
encysted ascites. Chauffard believed that hydatid thrill could occur “in 
general ascites under certain conditions, such as an elastic state of the abdomi- 
nal walls in young persons ” (Rolleston) . Kehr said that it might be present 
in cystosarcoma of the liver (H. H. Haubold, The Principles and Practice 
of Surgery, 1921). Lancereaux (Rolleston) observed hydatid thrill twice 
only in sixty cases; Finsen (Haubold), not at all in 268 cases. G. M. 
Reykjavik, of Iceland (Archiv fur klin. Chirurgie, B 100, Heft 2, cited by 
Barnett), wrote: “Hydatid fremitus is noted in a record of three out of 
169 cases operated on, and the symptom is regarded owing to its rarity as of 
very little diagnostic significance.” 

On the other hand, F. Deve (Les Kystes Hydatiques du Foie, 1905, 
cited by Barnett) had encountered hydatid fremitus six times in thirty-six 
cases and did not think that the tremor in other liquid swellings was quite the 
same as the true hydatid thrill. Deve concluded that in practice we might 
consider the fremitus as pathognomonic of the existence of a hydatid cyst — 
at least, when it was produced quite clearly in the region of a protuberance 
from the liver. The most recent author on “ hydatid thrill ” seems to be 
L. E. Barnett, of New Zealand (New Zealand Medical Journal, October, 
1921, vol. xx, p. 277), who has elicited hydatid thrill seven times in over 
three hundred cases. In each one of the cases in which the hydatid thrill 
had been demonstrated, the following conditions were found: the mother 
cyst was close to the abdominal wall; the cyst’s walls showed signs of 
degeneration “ leading to a slackening of the high normal tension that exists 
within the usual hydatid cyst.” A few large daughter cysts were present, 
not closely packed together, but having room to vibrate in contact with the 
walls of the mother cyst. Barnett’s illustrations are drawn to show that ; in 
a single tense cyst there is no thrill ; in a single slack cyst there is a “ wavy 
fluctuation ” but no thrill ; in a cyst containing daughter cysts, tightly packed 
together, there is no thrill; in a cyst with a few large daughter cysts, not 
tightly packed together but able to vibrate in contact with the walls of the 
parent cyst, there is hydatid thrill. Barnett states : “ The distinctive feature 
of the true hydatid thrill is the exquisite spring-like vibration which is quite 
distinctly prolonged beyond the moment of percussion, and which is asso- 
ciated with the remarkable drum-like resonance heard on auscultatory per- 
cussion. Barnett adds that hydatid fremitus of this character is the only 
form pathognomonic of hydatid cysts. According to Huber, hydatid thrill 
(Fremissement hydatique) was pointed out in 1801 by Blatin and first clearly 
described in 1828 by Briancon. 

The various laboratory tests for hydatid disease ought to be negative 
in cases of non-parasitic cyst of the liver. The miostagmin, Abderhalden 
and intradermic reactions, the complement-fixation and precipitin reaction 
tests, as well as a cutaneous test for hydatid disease have been described 
recently by T. B. Magath (The Medical Clinics of North America, September, 
192 1 , vol. v. No. 2, p. 563). While the complement-fixation test was nega- 
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tive in one of Rosenstein’s cases and in Munk’s case, it was positive in 
Tuffier’s case. Kilvington (Medical Journal of Australia, December 17, 
1921) found the complement-fixation test “absolutely accurate” in his cases 
of hydatid disease. 

Diagnosis of non-parasitic cysts of the liver has seldom been made before 
operation or before necropsy. From the reported cases it would seem that 
non-parasitic cysts seldom become large enough to cause manifestations 
during life. On the few occasions on which they have caused local signs, 
the latter have been the signs of a growing abdominal tumor either obviously 
hepatic and usually considered echinococcic, or not apparently connected with 
the liver and adjudged ovarian, hydronephrotic or some other cystic condition. 
The X-rays may show, as in Dujarrier’s case, that the tumor is part of 
the liver shadow. 

Jaugeas (Archives of the Rontgen-ray, vol. xviii, June, 1913, to May, 
1914, p. 48) tells us that in one of Beclere’s cases the radioscopic examination 
revealed a nodosity in the upper anterior part of the liver. A diagnosis of 
hydatid cyst was made. The supposed cyst was punctured without result 
and a subsequent laparotomy disclosed a solid, syphilitic tumor. Where it 
is uncertain whether the tumor be connected with the liver or not, radioscopic 
examination may show the relations of the cyst to the liver shadow, or, on the 
contrary, by showing a normal hepatic shadow, demonstrate that the tumor 
has nothing to do with the liver (Jaugeas). “In other cases, where the 
clinical examination had led to a suspicion of hepatic disease, the screen 
examination may demonstrate the existence of a purulent pleurisy instead of 
a liver abscess or a pulmonary tumor in lieu of a hydatid cyst” (Jaugeas). 
Beclere, Cottenot and Laborde (Radiolo gie et Radium therapie, being vol. 
xxxii of Traite de Pathologie Medicale et de Therapeutique .appli- 
quee, edited by Sergent, Ribadeau-Dumas and Babonneix, Paris, 1921, p. 213) 
teach, among other things, that the hydatid cyst can develop entirely in the 
parenchyma and show no irregularity of the hepatic borders. Usually, it 
shows no difference in opacity from the neighboring liver tissue and is missed 
at examination. Exceptionally, these authors state, one can distinguish “a 
regularly rounded zone which is a trifle more opaque.” R. Kienbock 
(Fortschr. a. d. Geb. d. Roentgenstrahl, Hamburg, 1913, xxi, p. 77, cited by 
Barker in Monographic Medicine, 1916, vol. iii, p. 650) reported a case of 
hydatid cyst of the liver in which the diagnosis was made by X-ray examina- 
tion. Recently, Fritz Partsch (Deutsch. med. Wochenschrift, August, 1921, 
abst. International Medical and Surgical Survey) has reported that, by 
means of Rautenberg’s pneumoperitoneal method, he had made the correct 
diagnosis in seven cases of echinococcus of the liver. 

In the sixty-one cases of non-parasitic cysts, a list of which is appended 
to this report, “ hydatid cyst ” and “ ovarian cyst ” have been the diagnoses 
most frequently made. Leppm arm's diagnosis was “cystic tumor of the 
liver, probably hydatid,” and he also considered right-sided hydronephrosis 
and mesenteric cyst; von Haberer thought that he was dealing with a pan- 
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creatic cyst or with tuberculous peritonitis; Bland Sutton’s case clinically 
resembled mesenteric cyst; Corner’s case suggested distention of the gall- 
bladder; Soto believed that he had a case of suppurative cholecystitis; before 
operation, Orloff considered primary carcinoma, hydatid cyst and cystic 
degeneration; Fritz Munk’s diagnosis was “a sessile tumor of the liver, 
having nothing to do with the gall-bladder ” ; Fieschi, before operation, made 
a diagnosis of “ simple cyst of the liver with chronic angiocholitis ” ; Gri- 
garyeff, because he had observed another similar case, made a diagnosis 
of “ probable cystadenoma.” 

Seldom have accidents been recorded in connection with non-parasitic cysts 
of the liver. Kilvington (Intercolonial Medical Journal of Australasia, 
1902, vol. vii) cites Allen’s case of a young woman who suddenly collapsed 
and died after symptoms “ like those of rupture of a large internal aneurism.” 
Necropsy showed that the liver was the site of a non-parasitic cyst 
which was filled with blood from one of the large dilated blood-vessels in 
the cyst-wall. 

Infection of these non-parasitic cysts of the liver has not often been 
recorded. C. Murchison (Clinical Lectures on Diseases of the Liver, etc., 
3rd ed., edited by T. Lauder Brunton, 1885, cited by Fieschi) reported a 
case of non-parasitic cyst of the liver which had suppurated and opened into 
the peritoneal cavity, causing death. Bouilly (Bulletins de la Societe 
Anatomique de Paris, 1874, vol. xvii, reported 1872, cited by Tuffier) held 
a post-mortem on a case of suppuration in a non-parasitic cyst of the liver. 
The cause was not known. 

About twenty-five years ago H. J. Waring (Diseases of the Liver, Gall- 
bladder, etc., 1897, p. 137), speaking of hydatid and non-parasitic cysts of 
the liver, said : “ The treatment of both varieties of cyst is, however, similar 
and a mistake in the diagnosis is not of much importance.” 

Usually, in the case of a hydatid cyst, after removal of the endocyst, it 
has not been deemed prudent to attempt to detach the adventitious sac or 
ectocyst from the liver because of the danger of fatal hemorrhage; but the 
operator has stitched the open ectocyst to the abdominal incision, making a 
pouch of (or marsupializing) the sac. The interior of the cyst has been 
disinfected by a chemical either before (Quenu) or after cutting into the 
ectocyst. Often a drainage tube has been inserted into the marsupialized 
ectocyst. Less frequently, after evacuation of the endocyst and disinfection 
and drying of the interior of the ectocyst, the incision in the latter has been 
sutured and the abdomen closed without drainage. Closure without drainage 
seems to have grown in popularity in Australia (Kilvington, Med. Journ. 
of Australia, December 17, 1921 ; W. J. S. McKay, Med. Jour, of Australia, 
January 3, 1920). Occasionally, not often, the adventitious capsule has 
been firm enough to permit of complete excision of the hydatid cyst. 
Recently, C. E. Corlette (Med. Jour, of Australia, December 17, 1921) extir- 
pated from the liver two partially calcified hydatid cysts. In the appended 
collection of non-parasitic cysts of the liver, because of difficulty of approach, 
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because of hemorrhage, because of the thinness of the capsule, because of the 
general condition of the patient or because of some other sound surgical 
reason, there have been more instances of marsupialization than of extirpation. 
Where hardening of the liver at the base of the cyst has been such as to 
permit of the passage of sutures (as in the case now reported), where there 
has been a firm, strong capsule, where it has been apparent from the begin- 
ning of the dissection that the cyst would separate with a reasonable amount 
vof hemorrhage and where the cyst has had a definite pedicle, complete 
removal has been possible. McKay’s method of handling the adventitious 
sac of a hydatid cyst could be used in the treatment of certain types of non- 
parasitic cysts. After he has removed the endocyst, disinfected and dried 
the interior of the ectocyst, he sutures the ectocyst to the abdominal incision, 
the catgut passing through the peritoneum, muscles and aponeurosis but not 
through skin. Then he closes the abdominal wall over the opening of the 
attached sac. If anything goes awry, a drainage tube may be inserted 
into the cyst by removing a few of the skin sutures. I think that most 
surgeons believe that the outer capsule of a hydatid cyst should be sutured to 
the abdominal wall — whether the latter be closed afterwards or not. McKay 
makes a commendable attempt to prevent the sinus which may last for months 
or even years after marsupialization of either a hydatid or a non-parasitic 
cyst. Of course, it would be necessary, in the case of the non-parasitic 
cyst, to destroy the secreting lining — preferably by means of a chemical, as 
a curette might start hemorrhage. In dealing with a non-parasitic cyst of 
the liver, if neither extirpation nor marsupialization be deemed desirable 
in a given case, the cyst-wall may be anastomosed to the duodenum (see 
Burghard’s case). 

In the appended sixty-one cases trauma has appeared in the history in four 
cases. In the celebrated case of Alban Doran the history of a blow on the 
right hypochondrium nearly three years before jaundice began, suggested to 
Doran that the blow might have ruptured a bile-duct and caused very slow 
extravasation of bile into bruised liver substance, thus forming a cystic 
cavity. In Guerkin’s case the patient, about four years before his first 
operation, injured the region of his liver, by falling on a fence. In the 
case reported by Lisyanski and Lyudkevich the patient noticed heaviness in 
the right half of her abdomen several years before her operation, and two 
months before her operation suffered a slight sprain of the right side of her 
back “ in the region of the waist-line.” Soto’s patient had a tumor in the 
liver region for several years and then she struck it while bathing. While 
it is theoretically possible for an injury to rupture a bile-duct or to cause 
hemorrhage into the liver, which may be followed by a pseudo-cyst, I do not 
believe such traumatic genesis can be proved. 

In the appended list of reported cases I have not included the cyst 
removed by W. J. Mayo, and reported by M. S. Henderson (Annals of 
Surgery, 1909, vol. 1, p. 550), because at operation it was noted “that the 
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cyst had its origin in the lower two inches of the round ligament of the 
liver, etc.” 

Through the kindness of Dr. W. J . Mayo and Dr. Stuart W. Harrington, 
I am permitted to quote statistics on non-parasitic cysts encountered in the 
Mayo Clinic. The following is from Doctor Harrington’s letter of July 
18, 1922: 

“ J find that in all we have 25 cases of single cysts of the liver, 
and 10 cases of multiple cysts of the liver. Of the single cysts the great 
majority were found during operations for other conditions — mostly for 
diseases of the gall-bladder. In the 25 cases, 14 were found during an 
operative procedure on the gall-bladder itself where a diagnosis of chole- 
cystitis had been made and the pathology found in the gall-bladder ; 5 were 
found during operations for ulcer, 3 at operations for carcinoma of the 
stomach, and 3 were found when we operated for tumor or cyst of the 
liver. The last three cases were all very large cysts which were palpated 
in the abdomen in the right lobe of the liver, beginning just outside the gall- 
bladder. One contained about 5 litres of milky fluid; the other two con- 
tained clear fluid. 

“ In the great majority of these cases, the cyst was located about the gall- 
bladder fossa, usually to the right of the gall-bladder, extending behind the 
cystic duct, at times causing pressure on the cystic duct. They varied in size 
from one inch in diameter to six or eight inches in diameter. One patient 
was twenty-five years of age, one was twenty-four years, seven were in the 
fifties, eight in the sixties, five in the forties, two in the thirties, and one 
in the seventies. There were eight males and seventeen females. All of 
these cysts were examined by the pathologists and found to be simple. There 
was no mortality at operation. 

“ There were only ten cases of multiple cysts of the liver, eight of which 
were in females and two in males. One patient was thirty years of age, four 
were in the fourth decade, two in the fifth, and three in the sixth. In this 
group the cysts ranged in size from the size of a pea to that of an orange, 
and there was considerable cystic disease of the entire liver. Two cases were 
associated- with chronic cystic disease of the kidneys. Most of the cysts 
-contained clear fluid, but in some the fluid was bile stained. There was no 
definite symptomatology for this group. Five cases were operated upon for 
abdominal tumor— -probably cyst of the liver, two for cholecystitis with stones, 
one for duodenal ulcer, and two ovarian and uterine fibroids.” 

A LIST OF REPORTED NON-PARASITIC LIVER .CYSTS OPERATED UPON SURGICALLY 

This list is confined to brief reports of cases which have undergone surgi- 
cal operations, containing resumes of cases of non-parasitic cysts, asserted 
or proved, and of non-parasitic cystic formations or degenerations. The 
compiler of this list has used Sidney Boyd’s collection of thirty-four cases 
which includes eighteen cases collected by C. Hofmann and three cases 
collected by A. Doran. P. S. Ikonnikoff's collection of twenty-one cases is 
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also contained in Boyd's list. The writer has added twenty-six cases to 
Boyd’s thirty-four and has supplied one case, making a total of sixty-one. 
The article by Lisyanski and Lyudkevich and the one by Ikonnikoff have been 
abstracted in English by Dr. R. Vera Zabarkes. The report of a chemical 
analysis by Steensma, the case reports by Grigoryeff and by Guerken, as 
well as the two case reports by Rosenstein, have been translated into English 
by The American Institute of Medicine. In each of the following cases the 
diagnosis may be considered positive or probable according to whether or 
not the cyst-wall has been examined microscopically. Where the operator 
is not the reporter of the case, the operator’s name appears first and the 
name of him who reports or cites the case appears second, in parenthesis. 
Usually, but not invariably, information concerning each case is limited to 
the following notes: Operator; by whom, when and where reported; sex 
and age of patient; anatomical location of cyst; contents of cyst; method of 
operation; report of pathologist; result of operation. 

1. Gloz, 1864 (Inaugural-Dissertation, Tubingen, 1864, cited by Karl Winckler, 
Inaugural-Dissertation, Marburg, 1891). Male, twenty-eight. Lower and anterior 
surface of right lobe. Six litres from two tappings. Greenish-yellow, clear fluid 
containing albumen. Multiple punctures. Death from suppuration after third 
puncture. This was before the inauguration of antisepsis. (It is quite possible that 
Bruns operated on this case; I have not been able to consult the original report). 

2. W. Cousixs, 1874 (British Medical Journal, 1874, vol. ii, p. 70 0). Female, 
twenty-seven. Lower surface. Two and one-half gallons of clear, limpid, ycliow 
fluid. Resected and stump fixed to wall of abdomen. Died in thirty-six hours 
from peritonitis. C. Langenbuch (Chirurgie der Leber und Gallenblase, 1897, 
Part ii, p. 23) speaks of this case as follows: “The inner surface of the cyst was 
rough and considered in course of degeneration, but to what variety this cyst 
belonged and if it might not have been a question, perhaps, of an acephalic 
echinococcus — is not quite clear from the publication.” Doran (Trans. Royal 
Med. and Chirurg. Soc., 1904), however, says that when Goodhart mounted this 
cyst as a specimen in the museum of the College of Surgeons (Path. Series 275S), 
he could find no hydatid elements in it. 

3. Alfred North, 1882 (Medical Record), New York, September 16, 1882, 
vol. xxii, p. 344). Male, forty-five. Left lobe. Five pints of coffee-colored fluid 
containing bile and albumen. Cyst size of man’s head. Puncture. Died two 
days later; peritonitis. Stones in gall-bladder and in common duct. No signs of 
hydatid in, the cyst. Post-mortem. Right kidney cystic. 

4. Kaltenbach, 1SS5 (Karl Winckler, Inaugural-Dissertation, Marburg, 
1891). Female, age not given. Lower surface. Large multilocular tumor from 
which 320 litres of viscid, greenish-brown fluid were obtained by several punctures. 
Microscopic examination of contents gave negative results. Entire cyst extirpated. 
After tightening an elastic ligature around the base “ a hand’s breadth of liver 
lobe ” was removed. Hemorrhage controlled by sutures. Recovered. Kaltenbach 
writes to Winckler, about 1890: “The woman is now, after five years, still well 
except for diabetes.” Leppmann (l.c.) remarks that this was an extremely large 
multilocular cyst, adherent to the liver, but its origin could not be fully' established. 

5. Konig, 18S6 (Hiiter, Inaugural-Dissertation, Gottingen, 1887). Female, 
eleven. Right lobe. Cyst contained brownish-gray fluid. Extirpated. Numerous 
large and small cysts lined with cylindrical epithelium. Cyst-adenoma of bile- 
ducts. Recovered. 
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6. Louis McLane Tiffany, 1890 (Reported June 6, 1890, at the 236th meet- 
ing of the Clinical Society of Maryland, Maryland Med. Jour., Baltimore, October 
18, 1890, vol. xxiii, No. 25, p. 531. Also International Medical Magazine, 1892, 
vol. i, No. 3, p. 235). Male, twenty-five. Convex surface of the liver. Nodule 
size of a walnut “ Composed of liver tissue in which there was much exudation, 
while scattered through the growth were many fine grains of sand— no doubt, 
minute calculi.” Tumor excised by means of curved scissors and wound in liver 
cauterized. Recovered. Diagnosis not made. According to W. W. Keen, this 
is the first recorded case of liver resection in America. 

7. Ai-ilfeld, 1890 (Karl Winckler, Inaugural-Dissertation, Marburg, 1891). 
Female, thirty-eight. Lower surface. Eight litres of slimy, yellow fluid, con- 
taining albumen. Incision and drainage. A piece of the cyst-wall was excised 
for study. On the inner surface of the cyst-wall neither epithelium nor glands 
could be detected. Recovered. Still had a fistula several weeks after operation. 

8. W. Muller, 1891 (Verhandlungen der deutschen Gesellschaft fiir Chir- 
urgie, 1893). Female, fifty-nine. Lower surface. Six litres of chocolate-colored 
fluid. Two-thirds of cyst-wall excised and remainder sutured to abdominal wound. 
Large and small cysts lined with epithelium. Cystadenoma. Recovered. Re- 
examination six years after operation (Verhandlungen der deutschen Gesellschaft 
fur Chirurgie, 1897, vol. i, p. 137) and patient in good condition. 

9. Terillon, 1891 (Bulletin et Memoires de la Societe de Chirurgie, 1891). 
Male, fifty-two. Intrahepatic. Two litres of biliary fluid. Puncture.. Died 
three months later. Carcinoma of liver and gall-bladder. Dilatation of bile-ducts. 
Probably a retention cyst. 

10. W. W. Keen, 1892 (Boston Med. and Surg. Journal, 1892, vol. cxxvi, p. 
405). Female, thirty-four. Thermo-cautery and enucleation. Four very large 
vessels tied with catgut. Edges of liver wound united by fine silk. Stump re- 
turned to abdomen. Abdominal wound closed after inserting a glass drainage 
tube which was removed after 48 hours. Stitchqs removed at the end of a week. 
Diagnosis: Cystic adenoma of the bile-ducts weighing 113 grams (3*4 ounces). 
Size: 9 by Iij 4 cms. and 4 y 2 cms. thick at base. Well eight years later. 
(Annals of Surgery, 1899, vol. xxx, p. 267). 

11. Bayer, 1892 (Prager Medicinische Wochenschrift, 1892, No. 52). Female, 
fifty-six. Filled entire liver. Eight litres of brownish-gray fluid. Incision and 
drainage. Dilated bile-ducts; atrophy of liver tissue; thick interstitial tissue; 
cvst-wall two to four mm. thick. Slowly recovered. 

12. A. W. Mayo Robson, 1892 (On Gall-stones and Their Treatment, 1892, 
Case 28). Female, forty-two. Right lobe. Six ounces of clear, straw-colored 
fluid. Opened by cautery. Cholecystostomy for gall-stones. Operative recovery! 
Died several weeks after operation from broncho-pneumonia. 

13. Korte, 1893 (C. Langenbucli, Chirurgie der Leber und Gallcnblase, 
Deutsche Chirurgie, Lief. 45 C., Bd. i und ii, Stuttgart, 1894 und 1897). Sex 
not given. Age, forty-five. Margin of liver. Serous fluid. Cysts the size of 
eggs. Incision and drainage. Recovered. 

14. Berg, 1894 (Hygicia, Band IV, 1894). Female, forty-five. Anterior 
border of left lobe. Resection. Recovered. 

15 - John B. Roberts, 1894 (Annals of Surgery, February, 1894, vol. xix, 
p. 251 , The American Journal of the Medical Sciences, December, 1894, and else- 
where). Female, fifty-six. Great enlargement of the liver. Cysts intrahepatic. 
Operation in two stages ; first, stitched the prominent of several cysts to 
parietal peritoneum ; second, seven days later, laid open adherent cyst and through 
it the other cysts. Fluid clear and limpid, contained albumen and was negative 
for hydatid elements. Died three weeks after operation of pleuro-pneumonia, 
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etc. Diagnosis, cj'stic adenoma. Both kidneys cystic. Liver -weighed eleven and 
one-half pounds. 

16. W. Muller, 1897 ( Verhandlungcn der deutschen Gesellschaft fiir Chir- 
urgie, 1897, vol. i, p. 137). Female. Right lobe. Clear serous fluid. Resection 
of large wedge of liver left a space communicating with numerous small cysts. 
Cystic adenoma. Died eleven days after operation from pulmonary embolism. 
Similar cystic degeneration of kidneys. 

x 7. Schmidt, 1897 (H. J. Waring, “Diseases of the Liver,” etc., 1897, p. 154). 
Female, sixty. Location and contents of cyst not stated. He removed from the 
liver a small tumor which contained a number of cysts. Thought to be cystic 
adenoma. Recovered. No recurrence. Well six years after operation. 

18. Chobak, 1898 (Wiener klinische Wochenschrift, 1S9S, No. 14). Female, 
forty-six. Right lobe. Half a litre of yellowish-green fluid containing albumen. 
No sugar. No signs of hydatid elements. No succinic acid. Multiple cysts. 
Two-stage operation. Incision and drainage. Recovered. Well five months 
after operation. 

19. Czerny, 1898 (Petersen, Verhandlungcn der deutschen Gesellschaft fiir 
Chirurgie, 1898). Sex and age not given. Part of liver involved not stated. 
Cyst of the bile-ducts. Resected. Recovered. 

20. A. A. Bobroff, 1898 (Ivhirurgia, 1898, vol. iv, p. 36, and Centralblatt 
fiir Chirurgie, 1899, No. xo). Female, fifty-one. Lower surface. Part of cvst- 
wall excised and the remainder sutured to the abdominal wall. Cavity of the cyst 
lined with epithelium. Adenocystoma. Recovered. 

21. Porter, 1900 (Shattuck, Boston Medical and Surgical Journal, 1900, p. 
427), Female, sixti'-three. Top of liver near falciform ligament. One gallon 
of clear, colorless fluid. Incision and drainage. Small cysts and bile-ducts in wall 
of cyst. Cystic-adenoma. Died several months later following an operation per- 
formed to cure the chronic sinus. 

22. Robert Schultze, 1900 (F. Leppmann, Deutsche Zeitschrift fiir Chir- 
urgie, 1900, vol. liv, p. 446). Female, fourteen. Lower surface. Two-stage 
operation : August 3, 1898, cyst drawn out and sutured to abdominal wall ; August 
7, 1898, sac resected and drained. Cyst, size of child’s head, contained about 
1500 c.c. of a brownish fluid. Much mucus and albumen present. Succinic acid 
and sugar absent. No evidence of microscopic constituents of hydatid. Cyst wall 
consisted of three layers of connective tissue lined by tall columnar epithelium. 
Recovered, but fistula remained. 

23. C. Hofmann, 1902 (Mitthcilungen aus den Grcnzgcbieten der Mcdizin 
und Chirurgie, 1902). Female, twenty-eight. Quadrate lobe. Yellowish-gray 
fluid containing albumen. Excision of entire cyst. Cyst-wall had three layers of 
connective tissue paved with cuboidal epithelium. Cj'Stadenoma. Recovered. 

24. F. Bird, 1902 (Basil Kilvington, Intercolonial Medical Journal of Austra- 
lasia, Melbourne, December 20, 1902, vol. vii, No. 12, p. 557). Sex and age not 
given. Location in liver not stated. Contents of cyst not described. The cyst was 
opened, its walls sutured to the abdominal incision and the cavity drained. Patient 
recovered. Two years after operation, a similar but smaller tumor was detected 
in the liver. “This is probably an adjacent cyst enlarging, or possibly the old one 
refilling.” Pathological report : Simple cyst. 

25. A. Doran, 1903 (Transactions of the Royal Medical and Chinirgical 
Society, 1904, and British Medical Journal. 1903, vol. ii), Female, forty-two. 
History of trauma to hepatic region. Right lobe. Forty-eight ounces of pure, 
deep green bile withdrawn from cyst. Operation: Incision and drainage. Re- 
covered. Sinus which closed in nine months. Patient in good condition six months 
afterwards. (British Medical Journal. 1905, vol. ii.) 
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26. W. N. Orloff, 1903 (L. A. Diwawin, Russ. Med. Rundschau, Berlin, 
1904, vol. ix, pi 534. Also Khirurgia, Mosk., 1903, vol. xiii, p. 433). Female, 
forty-five. Right and left lobes were overrun by several large cysts, varying in 
size from a grain of juniper to a hen’s egg. Puncture of the cysts showed them 
to contain serous fluid. A part of the cyst-wall was removed for examination 
and pronounced cystadenoma. An umbilical hernia was cured at the same opera- 
tion. Recovered from operation and alter nine months was able to attend to 
her work. 

27. G. B. Miller, 1903 (American Journal of Obstetrics, vol. xlviii, August, 
1903, p. 182). Female, two and one-lialf years. Miller reported the case as 
a congenital dilatation of the gall-bladder and bile-ducts but Doran believed it to 
be an intrahepatic cyst. The tumor occupied part' of the liver, the round liga- 
ment and the suspensory ligament being attached to its upper surface. “ The 
liver was largely replaced by the tumor.” This liver substance represented the 
right lobe. It contained five pints of bile. Two-stage operation ; opened by means 
of cautery. Recovered. 

28. Morton, 1903 (The Lancet, November 14, 1903, p. 1395). Female, sixty- 
three. Right lobe. Straw-colored fluid containing albumen ; no sugar. Incision and 
drainage. Recovered. 

29. A. A. Bobroff, 1904 (L. A. Diwatvin, Russ. Med. Rundschau, Berlin, 1904, 
vol. ix, p. 534). Male, thirty-nine. Left lobe of liver swollen to size of a child's 
head. Laparotomy and puncture of cyst. Three hundred cubic centimetres of a 
clear, light-yellowish fluid, containing 5 per cent, albumen, no sugar, no succinic 
acid and no hydatid elements. Abdomen closed with exception of gauze left in 
upper corner of wound to promote adhesions between liver and abdominal wall. 
Recovered from operation and was discharged from hospital one month after 
operation. Condition good for three months. Died five months after operation. 
For several days preceding death there were chills. 

30. C. B. Blackburn, 1904 (Transactions of the Pathological Society of Lon- 
don, vol. lv, p. 203). Female, forty-nine. Upper surface of liver studded with 
small cysts, from the size of a grape to a split pea; on right lobe there was one 
larger one — about the size of a tennis ball. This was aspirated and contained 
no sign of hydatid membrane. The cyst fluid was straw-colored, had a trace 
of albumen and no sugar. No hooklets or other microscopic evidence of hydatid 
could be detected. Left kidney was cystic also. Recovered. In good condition 
three years afterwards. 

31. J. A. Reid, 1904 (C. B. Blackburn, Transactions of the Pathological 
Society of London, vol. lv, p. 216). Also Intercolonial Medical Journal, vol. i, 
p. 90) . Male, sixty-two. Liver riddled with cysts of various sizes up to the 
largest one (size of a foetal head) which was opened and drained, bile-stained 
fluid for several days. Kidneys also cystic. Microscopically, after death in 
the larger liver cysts no definite epithelial lining could be made out, but in the 
smaller ones it was usually evident, the cells varying from flat to cubical or even 
columnar in type. In the cyst fluid was no evidence of hydatid; no scolices; 
no hooklets. Died on seventh day of uraemia. 

32. Bland-Sutton, 1905 (British Medical Journal, 1905, vol. ii. Also Central- 
blatt fiir Chirurgie, 1906, vol. ix). Female, seventy-five. Left lobe. Two pints 
of brown fluid; no sugar. Cyst completely shelled out. Cyst-wall consisted of 
fibrous tissue lined with fiat epithelium. Recovered. 

33- S. P. Theodoroff, 1906 (P. S. Ikonnikoff, Russkiy Vrach., Saint Peters- 
burg, 190G, vol. v, p. 11S1. Cited by von Haberer, 1909, Sidney Boyd, 1913, and 
translated into English for this article by Dr. R Vera Zabarkes). Female, forty- 
four. Right lobe. Cyst as large as a child’s head. Part of cyst-wall excised and 
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remainder fixed to abdominal wall. Pathological report. Cystic adenoma of bile- 
ducts. Recovered. Had fistula twenty-seven months after operation. 

34. D. Fiesciii, 1909 (La Clinica Chirurgica, Milan, August 31, 1909, vol. 
xvii, p. 1457). Female, fifty-two. Liver extended to right iliac fossa and was 
covered with man}'- transparent cysts varying in size from a grain of corn to 
a three-leaved clover. The cysts contained mucus slightly stained by bile. Gall- 
bladder enlarged and stone in cystic duct. In order to perform cholecystostomv 
an overhanging Riedel's lobe was excised. Microscopically, these cysts were lined 
with one, two or even three layers of epithelium. No evidences of hydatid ele- 
ments. Post-operative diagnosis : Calculus of the cystic duct with partial obstruc- 
tion; acute suppurative cholecystitis in a cirrhotic liver, hypertrophied and poly- 
cystic from mucous bile cysts; diffuse low-grade angiocholitis. Recovered, but 
fistula continued after two years. 

35. Hans von Haberer, 1909 (Wiener klinischc Wochenschrift, 1909, vol. 
xxii, p. 1788). Female, thirty-four. The whole left lobe was the site of a cyst 
the size of a child’s head. Clear, light-yellow fluid containing albumen. Hepatic 
artery ligated and entire left lobe of liver removed. The large cyst as well as 
several small ones lined by epithelium. Cystic adenoma of the bil-ducts. Abdomen 
closed without drainage. Healing by first intention and patient left hospital 
fourteen days after operation. 

36. Shaw and Elting, 1909 (Archives of Pediatrics, New York, 1909, vol. 
xxvi, p. 818). Female, one year and one-half. Right lobe. Nine hundred c.c. 
clear, yellow fluid; albumen. Incision and drainage. No epithelium could be 
detected in cyst-wall. Died from shock. Kidneys normal. 

37. H. Kuttner, 1911 (H. Coenen, Berl. klin. Wochenschrift, 1911, p. 153). 
Male, fifty. Liver completely overrun with cysts of various sizes — the largest 
being the size of a goose egg. They contained a serous, opal fluid. Kidneys 
seemed normal. A few of the smaller cysts were excised for examination. They 
were lined with epithelium. Abdomen closed. Recovered and left hospital sixteen 
days after operation. 

38. G. F. Aldous, 1911 (British Medical Journal, 1911, vol. ii, p. 6S8, Sep- 
tember 23, 1911). Female, forty-three. “The swelling proved to be a solitary 
hepatic cyst occurring at the free border of the liver.” Gall-bladder normal. 
Twelve pints of thin, dark, muddy fluid. Cyst-wall stitched to parietal peritoneum 
and drained. Recovered. 

39. Corner, 1912 (The Medical Press and Circular, February 7, 1912, N. S., 
vol. xciii, p. 142). Female, “in the latter half of middle age.” Right lobe. Cyst 
was about four inches in diameter and contained a slightly opalescent fluid. Cut 
through liver and removed cyst entire and unopened. Gall-bladder normal. Patho- 
logical examination showed no indication of hydatid. Recovered. 

40. W. T. Reynolds, 1912 (The Medical Herald, St. Joseph, April, 1912, 
N. S., vol. xxxi, p. 168). Female, fifty. Left lobe. Two pints of clear, straw- 
colored fluid. Entire cyst-wall dissected out and liver surfaces brought together 
with mattress sutures. Two stones removed from gall-bladder by cholccystos- 
tomy. Microscopic examination of cyst-wall : “ One portion of the cvst-wall 
showed two hairs growing out and sections in this vicinity reveal the presence of 
stratified squamous epithelium, such as is found in the skin. The outer layer is 
cornified. One portion of these sections shows what appears to be a hair 
follicle.” " Certain parts of cyst-wall undoubtedly contain teratoid tissue which 
makes it evident that this tumor belongs to the teratoid group.” Recovered. Left 
hospital at end of two weeks. 

'41. Tuffier, 1912 (Bull, et mem. Soc. de chir. dc Paris, October 30, 1012, 
vol. xxxviii, p. 1252). Male, twenty-three. Right lobe. Cystic mass completely 
extirpated and hemorrhage from its bed in concave surface of liver controlled by 
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catgut sutures. Kidneys normal. Abdominal wall sutured with sub-hepatic 
drainage for forty-eight hours, when flow of a little blood and bile stopped. 
In excised tumor there were many cysts, completely isolated and containing different 
kinds of fluid, but all lined with epithelium. No hooklets or other signs of hydatid, 
although Parvu’s complement-fixation test had been positive. Pathological 
diagnosis by Maute: Non-parasitic cyst of liver developed probably at the expense 
of the intrahepatic bile-ducts. Recovery uneventful and patient well when seen 
several months after operation. 

42. Fritz Munk, 1912 (Berl. klin. Wochenschrift, 1912, vol. xlix, p. 2174). 
Female, forty-four. Left lobe. Somewhat thick-walled cyst, the size of a 
child’s head. Two-stage operation : First, parietal peritoneum fixed to liver around 
part to be tapped ; second, forty-eight hours later, cyst punctured and 300 to 400 c.c. 
of a greenish-gray, somewhat tenacious, slightly turbid fluid evacuated. The 
contents had no formed elements except blood and remained sterile on agar- 
plates. Four days after operation sac became infected by colon bacillus which 
delayed recovery. Finally, wound healed and patient was discharged. This case 
had been negative to the Weinberg and Ghedini’s complement-fixation test with 
hydatid fluid. Two years after operation patient entirely free from symptoms. 

43. F. A. Steensma, 1912 (Nederl. Tijdscher. v. Geneesk., Amst., 1912, vol. 
ii, p. 1209) . Steensma made a chemical analysis of the contents of a simple hepatic 
cyst. Name of operator, method of operation and part of liver involved are 
not stated. Steensma says : “ Solitary hepatic cysts are very rare. A compre- 
hensive research upon the contents of such cysts has not been as yet undertaken. 
I had the opportunity of making one such research. At the operation, six litres 
of fluid were removed from the cyst. The fluid was thick and dark-brown in color.” 

44. Sidney Boyd, 1913 (The Lancet, April 5, 1913, vol. i, p. 951). Female, 
twenty-seven. Right lobe. Four pints of clear, mucoid, dark-green fluid, contain- 
ing albumen. No sugar; no hooklets; no scolices. Incision and drainage. Opera- 
tive recovery, but patient died three months after operation as the result of an 
unfortunate accident. The cavity had been irrigated for several weeks with a 
weak solution of hydrogen peroxide. On January ir, 1912 (operation had been 
October 9, 1911), while cavity was being irrigated, patient complained of severe 
pain and a little hemorrhage took place from sinus. Peritonitis followed at once 
and, in spite of laparotomy, patient died. Boyd thinks that the pressure, caused 
by the escaping gas from the hydrogen peroxide, either ruptured the sinus or 
tore it from the abdominal wall. Post-mortem was not allowed. 

45. Henry Norris, 1913 (Annals of Surgery, June, 1913, vol. lvii, No. 6, 
p. 805, and Trans. South. Surg. and Gyniec. Association, 1912-1913, vol. xxv, p. 
410). Female, fifty-one. Left lobe. Cyst the size of a small orange. Over 
200 c.c. of almost clear fluid. Incision and drainage. Cyst-wall sutured to parietal 
peritoneum. None of cyst-wall excised but examination of fluid entirely negative. 
Recovered. Drainage tract entirely closed in four weeks. 

46. S. G. Grigoryeff, 1913 (Vrach. Gaz., St. Petersburg, 1913, vol. xx, p. 
LibS. P- 140S). Female, fifty-six. Right lobe. Cyst the size of a baby's head, 
containing transparent fluid. Part of cyst-wall removed and remaining portion 
fixed to the wound. A drainage tube inserted. Microscopic examination of cyst- 
wall: Cystadcnoma of the liver. Recovered. Fistula for six months. 

47- N. A. Guerken, 1913 (V. N. Parin, Khirurg. Arkh. Velyaminova — Welia- 
minoffs Archives of Surgery — St. Petersburg, 1913, vol. xxix, p. 613). Male, 
tv cut} -two. Fistula in epigastric region, for over eight years, following operation 
for cyst of liver at another hospital. Fistula discharged 90 to 130 c.c. per hour 
of a fluid containing 4 per cent, albumen, no sugar, no ferments and muco-pus. 
V hen ten years of age patient injured region of the liver by r falling on a fence. 
The operation by .Guerken was performed April 22, 1911. Cyst separated from 
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liver by blunt dissection and hemorrhage arrested by ligature and gauze pressure. 
Abdomen sutured in layers. Cyst weighed 472 grams and measured 12x9x8 cm. 
Grayish-white in color. Microscopic examination: lined with columnar epithe- 
lium; diagnosis, cystadenoma of liver. Patient died of shock a few hours 
after operation. 

48. V. I. Lisyanski and Anna P. Lyudkf.vich. 1913 (Russkiy Vrach., St. 
Petersburg, 1913, vol. xii, p. 18; translated into English for this article by Dr. R. 
Vera Zebarkes). Female, twenty-nine. Authors do not state exact part of liver 
whence cyst arose, but encountered *‘ an enormous cyst of the liver, the size of 
a large watermelon.” Cyst punctured ; it contained blood. Portion of cyst-wall 
excised and remainder sutured to abdominal wound and drained. Microscopically, 
cyst contents were cellular elements of blood very little altered. Cyst-wall was 
composed of connective tissue, atypical liver cells and lumps of fibrin. No epi- 
thelial or endothelial cells could be detected. Authors believe that if they had been 
able to examine parts of cyst-wall more adjacent to the liver, they might have 
found small channels lined with epithelium. They also discuss possibility of 
pseudo-cyst from hemorrhage into the parenchyma similar to the condition which 
occurs in the spleen. (Reimann, Hedingcr, B. K. Finkelstein.) Two months 
prior to her admission to the hospital patient sprained the right side of her back, 
but the sprain was not very severe. During first few days following operation 
the drainage tube discharged blood ; then a yellowish fluid, apparently with traces 
of bile. Cavity of cyst became infected. Patient also had a transient nephritis. 
Fistula closed in seven months. Patient recovered completely. 

49. Payr, 1913 (E. Sonntag, Beitr. z. klin. Chir., Tubing., 1913, vol. lxxxvi, 
p. 327). Female, twenty-five. Right lobe. Cyst the size of a small child's head. 
Contents not stated. Removed from liver by blunt and sharp dissection; a few 
ligatures used. Raw surface of liver sutured with catgut and packed with iodoform 
gauze, one end of which was left protruding through abdominal wound, which 
was sutured in layers. Three days later rubber tube substituted for the gauze. 
Profuse drainage of bile. Microscopically, lined with cuboidal epithelium. 
Plcuritis on eleventh day. On fifteenth day, S 00 c.c. of scrum aspirated from right 
pleural cavity. Rubber drain removed from abdomen in three weeks. Patient 
discharged from hospital in rive weeks, wound being completely healed. Patient 
well after several months. 

50. C. Dujarrier, 1914 (Bull, et mem. Soc. de Chir. de Paris, 1914, N. S., 
vol. xl, p. 444). Female, thirty-four. Cyst which has sprung from the convex 
surface of the liver at the level of the insertion of the suspensory ligament. Con- 
tains a clear liquid, slightly mucous. Cyst extirpated and hemorrhage controlled 
by catgut sutures and pressure. Abdomen closed in layers without drainage. 
Pathological examination of cyst : Measurements : 9 cm. high, 3 to 6 cm. broad, 
and a maximum thickness of 3 cm. Microscopically, the cyst -wall was composed 
of fibrous tissue parallel to the surface. There was no sign of epithelium, but 
there was an area of disintegration which did not take most of the stains. 
Patient recovered. Operation, February 26, 1914 ; stitches removed March 5, 
1914; patient left hospital March 14, 1914. 

51. D. L. Borden, 1914 (Virginia Medical Semi-monthly, Richmond, March 
27, 1914, p. 609, 1913-1914, vol. xviii). Female, fifty. Right lobe. There was 
a large cyst extending between the diaphragm and the top of the liver. There 
were a few cysts on the anterior surface of the right lobe. The largest cyst was 
opened, evacuated, and its wall sutured to the parietal peritoneum. Cyst held 
about 3663 c.c. of a clear, slightly yellow fluid containing considerable albumen. 
There were no booklets : no sugar ; no succinic acid. Recovered. Fistula drained 
for five weeks and then closed. 
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52. F. F. Burghard, 1914 (J. Everidge, The Lancet, 1914, vol. i, p. 1748) • 
Female, sixteen. Right lobe. Fifty-six ounces of a clear, greenish fluid were 
aspirated. Sac was anastomosed to the most mobile part of the duodenum and 
wound closed without drainage. Everidge assumes “that the cyst was a diver- 
ticulum of a bile-duct.” Recovered and well five months after operation. 

53. M. M. Rosenstein, 1914 (Khirurgia, Mosk., 1914, vol. xxxv, p. 52). 
Case I, male, forty-seven. Left lobe contained the largest cystic tumor which 
was totally excised. Entire liver was cystic as well as kidneys and pancreas. 
Drainage tube inserted under lower surface of liver and abdomen sutured. Ex- 
cised tumor contained about three litres of transparent fluid. Seven per cent, 
albumen; no acids. Tumor was the size of a baby’s head. The cysts were lined 
with epithelium. There were solitary cavities in the normal hepatic tissue lined 
with high columnar epithelium — like the epithelium of the gastro-intestinal tract 
of the human embryo. Patient recovered and left clinic after three weeks with 
wound entirely healed. The Weinberg complement-fixation test had been negative. 

54. M. M. Rosenstein, 1914 (Khirurgia, Mosk., 1914, vol. xxxv, p. 52. 
Case II.) Female, thirty-seven. Right lobe, about one litre of turbid fluid 
evacuated from the cyst cavity. Inside of the cavity could be felt several smaller 
cysts. Part of the cyst with the adjoining portion of the margin of the liver 
dissected away and the remaining portion pulled forward and fixed to the wound. 
A drainage tube was inserted and left in place for twelve days. Microscopically, 
inner surface of cyst lined with columnar epithelium. Recovered and left clinic 
three weeks after operation. 

55. L. S. Pilcher, 1915 (Year Book Pilcher Hospital, Brooklyn, 1915, p. 37)- 
Male, seventy. Right lobe. “ Two quarts of limpid straw-colored fluid escaped ” 
after puncture. Empty cyst drawn through a counter-opening in the right 
lumbar wall, the greater part of the sac cut away and the remnant sutured into 
the lumbar opening. Drainage inserted in the lumbar opening. Anterior abdomi- 
nal wound closed. Uncomplicated recovery. 

56. John B. Deaver, 1918 (H, Lowenburg, Arch. Pediat., New York, 1918, 
vol. xxxv, p. 285). Male, nineteen months. “Tremendous cyst of liver." Dark, 
bloody fluid. Cyst incised; unilocular; walls one inch thick and did not bleed. 
A piece of cyst-wall excised and remainder stitched to abdominal wall; cavity 
packed with gauze. Pathological Report (Pfeiffer) : Fluid contains neither para- 
sites nor bacteria. Cyst-wall friable, brown in color and suggestive of a mem- 
branous lining; hemangioma of the liver. Child died a few days after operation 
from general asthenia. 

57- Arthur Dean Bevan, 1919 (Surgical Clinics of Chicago, August, 1919, 
vol. iii, No. 4, p. 887). Female, fifty. Both right and left lobes. Large multi- 
locular cyst. Several of the cysts punctured and fluid in all except one was clear; 
the fluid in this one was brown. One cyst removed for study and the others (on 
the surface) incised, evacuated and sutured. Kidneys, gall-bladder, pancreas, 
stomach and duodenum normal. Abdomen closed without drainage. Microscopic 
examination: Cystadenoma. Good operative recovery. 

58. R. Soto, 1919 (Gaceta Medica de Caracas, Venezuela, October 15, 1919, 
vol. xxvi, No. 19, p. 201.) Female, forty-six. The cyst pedicle was implanted in 
the under surface of the liver, almost in the neighborhood of the common bile- 
duct. Gall-bladder normal. Twelve hundred grams of purulent liquid were 
aspirated. Marsupialization. The character of the cyst-wall and the absence of 
parasites of any description made Soto place it in the non-parasitic class. In May, 
I9*3< patient had suffered a slight trauma to this region while taking a bath. 
Before operation the cyst had been punctured three times. Soto thinks that the 
punctures infected the cyst. Drain removed five days after operation. Sinus did 
not heal for three months, when patient was completely restored to health. 

88 



RETENTION CYST OF LIVER 


59. Arthur Evans, 1921 (British Journal of Surgery, Bristol, July. 1921, 
p. 155 )- Female, fifty-three. “A large cystic swelling was found attached to the 
under surface of the liver over an area of about six inches and passing back into the 
right paravertebral fossa.” Sac resected and drained. Pathological examina- 
tion (Braxton Hicks) : “No scolices; no hooklets. Cyst lined with well-formed 
non-ciliated columnar epithelium ; cystic adenoma of bile-ducts.” Operation, 
December 1, 1919. Recovered, but sinus persisted. 

do. David B. Allman, 1922 (Journal of the American Medical Association, 
May 20, 1922, vol. Ixxviii, p. 1532). Female, sixty. Right lobe. Cyst about 
the size of a grape-fruit. About 600 c.c. of clear fluid aspirated. Carbolic acid 
applied to cyst-wall. Part of sac removed and remainder sutured around a 
rubber tube drain. Umbilical hernia repaired at same time. Neither sugar nor 
albumen in cyst fluid; no parasites; no ova; no hooklets. The fluid produced no 
growth in blood-agar or in plain bouillon. Uninterrupted recovery. 

61. John F. X. Jones, 1921. Female, seventeen. Left lobe. Grayish-white 
cyst, 19 cms. long and 10 cms. in its greatest diameter, containing 990 c.c. of what 
appeared to be pure green bile. Cyst, together with anterior margin of left lobe, 
excised. Liver sutured with catgut. Gall-bladder normal. Abdomen closed in 
layers without drainage. Fluid centrifuged and examined for echinococcic hook- 
lets; none found. Cultures of this fluid sterile after ten days’ incubation. Cyst 
lined with a single layer of low cuboidal epithelium. Diagnosis : Retention cyst of 
liver (J. D. Paul and Allen J. Smith). Operation, May 13, 1921. Stitches re- 
moved May 21, 1921 (healing by first intention). Patient left hospital May 29, 
1921, sixteen days after operation. Last examined July 21, 1922, over fourteen 
months following operation, and found in good condition with no recurrence. 
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COLLOID CARCINOMA 

By Duncan Parham, M.D. 
of Rochester, Minn. 

FELLOW IK SCRCEnV, THE MAYO FOUNDATION 

There has been much uncertainty concerning the subject of colloid 
carcinoma. Many opposing views are held of its relative malignancy, the 
significance of its colloid, and the source of its origin. 

Colloid carcinoma has many synonymous names : mucoid carcinoma, gela- 
tinuous carcinoma, myxomatous carcinoma, carcinoma colloides, and so forth. 
Objection has been raised to the term colloid cancer, used by Virchow, because 
colloid is now used more specifically to mean the gelatinous substance contain- 
ing iodin found only in the thyroid gland. Colloid is practically synonymous 
with gelatinous and with glutinous and is simply morphologically and micro- 
chemically descriptive of certain products of cell activity or disintegration. 
Mucoid is perhaps more specifically descriptive, as the particular substance 
found is largely composed of mucin and is modified mucus. 

Colloid carcinomas may occur in almost every organ having epithelial 
cells normally producing, or capable of producing, mucus. They occur 
most commonly in the gastro-intestinal tract, stomach, large bowel, and 
appendix, but are occasionally met with in the gall-bladder, bronchus, breast, 
ovary, cervix, urinary bladder, kidney, and salivary glands. 

Some differences of opinion have been expressed with regard to the 
origin of the gelatinous substance, but the following observations seem 
definitely to prove its origin from the epithelial cells of the carcinoma. 

The mucinous droplets are seen arising within the protoplasm of the 
epithelial cells, and in adenocarcinoma they are found within the acini. 
Epithelial cells containing these droplets can practically always be found in 
the immediate vicinity of the extracellular mucin. Metastatic growths show 
similar mucus-containing epithelial cells, but never have colloid carcinoma 
cells, unless the colloid characteristics can be found in the primary growth. 

A slight amount of mucus of connective-tissue origin may be present in 
colloid carcinoma, although it is not easily demonstrated as typical mucus. 
Connective tissue is rarely found ; the picture is rather one of mucus forcing 
its way between and separating the connective-tissue fibres. Ziegler asserts 
that myxomatous degeneration of the connective tissue may occur in portions 
of a carcinoma and thus simulate true colloid carcinoma, particularly in the 
breast. He suggests that such growths be called carcinoma myxomatosiv.m. 

Epithelial mucin arises normally from all mucous membranes, and a 
pseudomucin is sometimes found in the ovary ; at one time during the process 
of lactation, mucin is found in the epithelial cells of the breast. Under 
pathologic conditions the quantity of mucus may become largely increased. 
Wells says: “As epithelial mucin represents a distinct product of specialized 
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Fig. x. — (70127). Colloid adenocarcinoma of the caecum. Fig. 2. — (208874). Colloid adenocarcinoma of 
Columnar type of cells with basilar nuclei and mucous form- ascending colon with columnar cells. (xso.) 
ation within the protoplasm. (x2S0.) 



Fig. 3. — (20SS74). Colloid carcinoma with Fig. 4. — (17S416). Colloid carcinoma of 1 he 

only slight tendency toward a sinuous formation. caecum. Accumulation of mucus within cells 

Same case as Figure 2 but independent lesion in resembling signet rings, (xso.) 

c.xcum 12 cm. below. (X50.) 
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cells, it is questionable if the ordinary application of the term degeneration, 
in the sense of the conversion of cell-protoplasm into mucin, is correct. . . . 
Catarrhal inflammation is merely an excess of normal secretion . . . and 
. . . even in the extreme example of mucoid degeneration seen in carci- 
nomas derived from mucous membranes (the so-called colloid cancers), the 
epithelial degeneration is not necessarily to be interpreted as a conversion of 
cell-cytoplasm into mucin, but is largely due to the pressure of secreted mucin 
upon the cells within the confined spaces of the tumor.” 

Histogenesis . — A state of confusion exists with regard to the histogenesis 
of colloid carcinoma. Prudden, Hamilton, Councilman and others regard 
colloid carcinoma as a degeneration, though perhaps by some the term is 
used loosely, as is carcinomatous degeneration. Ohlamacher compares it to 
fatty, hyalin, and amyloid degeneration. Adami calls it colloid degeneration, 
but regards the colloid as a secretion, as do Gaylord and Aschoff. Ziegler 
defines mucoid carcinoma as “ that form of carcinoma in which the epithelial 
cells produce mucus or a more colloid-like gelatinous substance.” He remarks : 
“ In the intestinal cancers the formation of mucin takes place in goblet-cells, 
occurring under normal conditions.” 

Colloid formation may be manifest in the earliest stages of tumor forma- 
tion. In many of the cells of most malignant tumors there are definite 
degenerative changes which are largely a pressure necrosis, secondary to 
mucoidal accumulation. Other carcinomas show degenerative changes in the 
cells without a sign of the mucous droplets, either extracellular or intra- 
cellular. Colloid carcinomas that metastasize practically always show colloid 
in the metastatic growth, probably because the carcinoma is composed of 
colloid cells and other malignant cells not possessing the inherent character- 
istics necessary to produce mucus. Broders has called attention to epithe- 
liomas composed of various degrees of differentiation. The colloid seems, 
therefore, to be the result of a secretory activity of the carcinoma cells and 
is a sign of partial differentiation. 

As is expected from the rate of cellular division, colloid carcinomas are 
usually of slow growth in spite of the accumulation of colloid. It must 
also be noted that most colloid carcinomas have at least a tendency to 
acinar formation. 

Composition . — The colloid material of carcinomas is a mixture of mucin 
and varying amounts of other proteins derived from cell disintegration and 
from vascular exudates. Wells writes: “Mucin in its typical form is a 
compound protein, consisting of a protein radical and a conjugated sulphuric 
acid which contains a nitrogenous sugar. Hence, when boiled with acids, 
mucin yields a substance reducing Fehling’s solution. Mucin is acid in reac- 
tion, probably because of the presence of the sulphuric acid, and, therefore, 
is characterized microchemicallv by staining with basic dyes. It is readily 
dissolved in very weak alkaline solutions, is precipitated by acetic acid, and 
its physical properties, when in solution, are quite characteristic.” In ovarian 
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Fig. 5.— (178416). Same as Figure 4, higher 
magnification. (Note resemblance to hyper- 
nephroma.) (xioo.) 



Fig. 7. — (178553). Colloid adenocarcinoma 
of the breast. (Note colloid material within acini 
and within individual cells.) (X200.) 



Fig. 6. — (178416). Same as Figures 4 and 5, 
higher magnification, (xzoo.) 



Fig. 8. — (178553). Colloid adenocarcinoma 
metastasis in axillary gland. Same case as Figure 
7. (xioo.) 
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tumors the colloid material contains a pseudomucin which is not precipitated 
by acetic acid and is alkaline in reaction. 

Wells says that the presence of mucin in the tissues causes no reaction 
and its absorption is not harmful. Trotter, on the other hand, in examining 
a specimen removed from the omentum in a case of colloid carcinoma of 
the peritoneum, found that the colloid material had penetrated by vascular 
processes derived from the connective tissue of the peritoneum. 

Signs of Cellular Differentiation . — Carcinoma tissue may or may not 
show other signs of cellular differentiation. Thus, the colloid characteristic 
may occur in various types of carcinoma: (i) simple (medullary and scir- 
rhous) with little sign of other differentiation, (2) adenocarcinoma which 
may be of the small or the large and cystic type ; the cells may be low cuboidal 
with little differentiation, or columnal with nuclei arranged orderly at the base 
of the cells, and (3) papillary adenoma. 

The colloid material varies much in quantity. There may be small areas 
of colloid carcinoma surrounded by malignant cells with no sign of colloid. 
Sometimes the tissue is a mass of jelly-like substance replacing over large 
areas the cellular structure. The carcinoma cells of the colloid masses may be 
in “ tufts ’’ or in slightly curving rows like arcs of circles, as if the accumu- 
lating colloid within had burst large acini asunder. In other tumors the 
colloid may occur almost exclusively within the carcinoma cells ; in some cases 
every carcinoma cell is overdistended with the substance, giving a signet-ring 
appearance. In this type there is but little tendency toward acinar formation. 
In some cases there are masses of colloid, each surrounded by a row of 
columnar cells containing colloid globules, with nuclei near the basement mem- 
brane; these are colloid adenocarcinoma with columnar cells. Colloid papil- 
lary adenocarcinoma is sometimes found. 

Sometimes there is separation of types and metastatic areas differ in 
appearance from the primary site ; however, it is noteworthy that often the 
metastatic process resembles the parent lesion to the minutest detail. An 
endeavor was made to determine the relative malignancy of the various 
morphologic types, especially of the signet-ring type, which is often homo- 
geneous in appearance throughout the primary lesion and the transplants and 
glands. In the stomach there seemed to be no difference in mortality or 
longevity. In the cjecum the signet-ring type was most malignant and the 
colloid adenocarcinoma with columnar cells, least malignant. 

Practically all colloid carcinomas show a slight tendency toward acinar 
formation. The signet-ring type, however, shows little acinar formation or 
any sign of differentiation other than colloid production, and this may 
explain its seeming greater malignancy in the caecum. 

General Clinical Characteristics . — Colloid carcinomas seem, in general, 
to be slower growing than carcinomas without colloid. They are slower to 
metastasize; there is less tendency toward fibrous encapsulation, . and the 
carcinoma is hard to eradicate even when there is only local glandular involve- 
ment. In this respect it resembles the ependymal-cell glioma of the coccyx. 
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Fig. 9 . — ( 271356 ). Colloid adenocarcinoma 
of the breast, showing colloid within cells. High 
power, (xiooo.) 




Fig. 11. — (91370). Colloid carcinoma of the 
kidney. Colloid arising within cells and forming 
large extracellular masses, (xioo.) 
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Growth .seems to be chiefly by expansion and permeation, and transplants are 
common. The tumor is extremely friable. In colloid carcinomas of the 
gastrointestinal tract after the growth reaches the serosa, and is seen as a 
smooth, glistening nodule, the colloid material often breaks through, carrying 
with it carcinoma cells which transplant on the peritoneum, remain free in 
the peritoneal cavity as masses of jelly-like substance, or dense tapioca-like 
bodies. There is no relative difference in the age of patients with colloid 
carcinoma and other types of carcinoma. 

Colloid carcinomas have, in general, a higher mortality than other malig- 
nant growths, but longevity is greater and metastasis later. 

Findings in 203 Patients with Colloid Carcinoma of the Gastro-intestinal 
Tract. — Two hundred three patients with colloid carcinoma of the gastro- 
intestinal tract who were operated on at the Mayo Clinic from January 1, 
1910, to January 1, 1921, form the basis of this study. Diagnosis was con- 
firmed on pathologic examination. The cases are grouped according to the 
organs involved. 

Stomach. — Colloid carcinoma of the stomach is quite common. Welch, 
in a review of I22t malignant growths of the gastro-intestinal tract, found 
colloid carcinomas in 2.5 per cent., and von Klein, in 395, found 5 per cent. 

During the period of this study, 784 carcinomas of the stomach were 
diagnosed in the Mayo Clinic from specimens removed at operation. Colloid 
carcinomas were found in fifty-one patients, thirty-seven males and fourteen 
females. The average age was fifty-four and seven-tenths years. Explora- 
tions were performed in eight instances and resections in forty-three ; thirty 
patients recovered from operation. The results of treatment in twenty-three 
patients are shown in Table I. In nineteen patients who survived operation 
but died eventually, the average duration of symptoms before operation was 
nine and four- tenths months, and the average longevity after operation 
twenty-one and two-tenths months, a total duration of thirty and six-tenths 
months. In seven traced cases in which exploration only was done, the total 
duration of the disease was fifteen and two-tenths months. 

All types of colloid morphology were found occurring with or without, 
other signs of differentiation. Almost all specimens showed slight tendency 
toward acinar formation. There is no definite difference in the relative mor- 
tality or longevity in the different types of colloid carcinomas of the stomach. 

As compared with other types of carcinoma of the stomach, the relative 
frequency of colloid carcinoma of the stomach is practically the same in males 
and females ; longevity is greater ; pre-operative symptoms are practically the 
same and of equal duration ; the average duration of pre-operative symptoms 
is slightly longer in cases of cure; there is little difference in the percentage . 
of cures. Thoma says that colloid carcinoma of the stomach is more malignant 
than carcinoma showing no colloid change. Colloid carcinoma has a tendency 
to infiltrate the wall of the stomach widely and there seems to be less attempt 
at connective-tissue encapsulation. In certain cases the colloid cells had pene- 
trated the whole thickness of the stomach, involving the serosa widely without 
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involvement of glands. Metastasis to the viscera is found less often and 
is relatively late; there is less tendency to early involvement of distant glands. 

Appendix. — Four carcinomas of the appendix were found during lapa- 
rotomy for other reasons. This is 7 per cent, of fifty-eight cases of carcinoma 
of the appendix occurring at the Mayo Clinic during the period of this study. 
Three patients have been heard from. Two, in whom the growth was con- 
fined to the appendix alone, are well, but in the case of the third patient, 
the carcinoma had ruptured and a large quantity of jelly-like material was 
found in the peritoneal cavity. This patient had been under Ronlgen-ray 
treatment and was in a serious condition two years after operation. 

C cecum and Ascending Colon. — There were sixteen cases (22,2 per cent.) 
of colloid carcinoma of the caecum in seventy-two cases of carcinoma of the 
caecum and ascending colon. The average age of the patients was forty-nine 
3'ears. Resection was performed in fourteen instances, exploration in one, 
and ileocolostomy in one. Of eight patients traced, two and one-half years 
after operation, three (37.5 per cent.) are alive and five are dead. Two 
patients had lived three and one-half years after operation. 

As compared with carcinoma of the caecum in general, colloid carcinoma of 
the caecum has greater eventual mortality but greater longevity. Local 
glandular involvement was present in all cases except two. Colloid tumors 
showing cellular morphology of the signet- ring type seemed more malignant ; 
those of the glandular type with columnar cells were least malignant. 

Transverse Colon. — There were twelve cases of colloid carcinoma of the 
transverse colon in this series, 7.3 per cent, of 165 cases of carcinoma of the 
transverse colon. Of five patients concerning whom information was received 
three years after operation, three (60 per cent.) are living; one of these had 
glandular involvement and two did not. Both of the patients who died had 
glandular involvement. These few cases of colloid carcinoma of the trans- 
verse colon showed a large percentage of cures. 

Sigmoid. — There were six cases of colloid carcinoma of the sigmoid in 
this series, 4.3 per cent, of 138 cases of carcinoma of the sigmoid. Infor- 
mation was obtained concerning three patients, all of whom were dead. 
Hayes, in an analysis of 100 cases of carcinoma of the large intestine at the 
Mayo Clinic, draws these conclusions : 

1. Adenocarcinoma is present in every carcinoma which originates in 
the large intestine. 

2. Colloid carcinoma occurs in about 16 per cent, of the cases. 

3. Colloid carcinoma metastasizes and is often present in the most highly 
malignant cases. 

4. Colloid carcinoma is very difficult to control after it begins to 
metastasize. 

5. A very high percentage of local glands are involved in the second 
type of colloid carcinoma. 

Rectum and Rectosigmoid. — The thirty-eight cases of colloid carcinoma 
of the rectum and rectosigmoid in this series were 5.5 per cent, of 693 cases 
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of carcinoma of the rectum, and rectosigmoid, in which operation was per- 
formed between January i, 1910, and January 1, 1921. Von Klein found 
12.8 per cent, in seventy-eight cases. 

There is little difference in the post-operative results in colloid carcinomas 
of the rectum and other carcinomas. As in all carcinomas of the rectum, 
colloid carcinomas tend to invade the glands late, and local glands are often 
involved long before distant glands. Metastasis to the viscera is rare and 
late. In cases of colloid carcinoma with glandular involvement there were 
three-year cures in 25 per cent. ; whereas in cases without glandular involve- 
ment there were three-year cures in 43 per cent. Patients cured had symptoms 
longer than those who died of recurrence. 

The average age of patients cured was sixty-five years, of those who 
died, forty-six years. Average post-operative life of patients who died, on 
whom resection was performed, was nineteen months, and the total duration 
from onset to death was thirty-two months. In cases of colloid carcinoma 
showing the columnar-cell adenomatous type of morphology the average post- 
operative life was longest. 

Colloid carcinoma of the rectum seems particularly susceptible to treat- 
ment with Rontgen-ray and radium. A certain degree of gland formation 
could be found in practically every specimen. 

Colloid carcinoma of the large intestine has a tendency to spread widely 
over a considerable length of the bowel; there is less tendency to stenosis 
in the rectum because of less connective-tissue formation. The growth is 
productive of large masses, often forming a thick, rigid tube ; ulceration may 
be early and the cavity large. 

Peritoneum. — Colloid carcinoma of the peritoneum usually presents a 
characteristic picture. The parietal and visceral peritoneum is studded with 
large and small soft glistening nodules. The cavity contains more or less 
jelly-like material, often round, hard, gelatinous bodies resembling tapioca 
or fish eggs. Adhesions may be present in abundance, matting together the 
intestine. The microscopic picture is one of an abundance of colloid with 
scarcity of cellular elements. These are usually of the columnar type and 
arranged in chains. Their protoplasm shows accumulating mucous droplets. 

Many cases of colloid carcinoma of the peritoneum have been reported 
in the literature, probably all secondary to a primary growth in one of the 
abdominal organs. Pean applied the term, gelatinous disease, to the condition. 
Werth, in 1884, introduced the term, pseudomyxoma peritonei; the terms 
gelatinous ascites and carcinomatous ascites have also been used. Pye- 
Smith, in 1893, reported a celebrated case in which 299 paracenteses were 
performed during a period of nine years. At necropsy a papillomatous tumor 
of each ovary was found. Trotter, in 19x0, reported a case in which the 
disease originated in the appendix with metastatic, gelatinous masses in the 
omentum, parietal peritoneum, and caecum. The appendix could not be found. 
A specimen from the omentum was removed and diagnosis was made of 
colloid carcinoma. Many of the cells were distinctly columnar in character. 
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Nothing further was done and the patient appeared entirely well eighteen 
months later. Spontaneous cures have also been reported by Lejars and 
Eden, In the case reported by Eden, the growth was of ovarian origin. A 
second operation was necessary for recurrence two years later, and nearly 
two years after the second operation the patient was reported well. Lejars 
says that colloid carcinoma of the ovary is more malignant than that of the 
appendix. Trotter found considerable reaction to the colloid masses, which 
were penetrated by the connective tissue of the peritoneum, the endothelial 
cells often growing over the masses. He thought that perhaps the columnar 
cells found were of peritoneal origin. McCrae and Coplin add a case in 
which forty-seven paracenteses were performed during four years. At 
necropsy the abdomen was found filled with gelatinous material and the 
intestines with other abdominal viscera were matted in one mass of adhe- 
sions. The omentum was absent. The origin of the growth could not be 
determined. A few specimens were found showing small areas in which 
there were papillary growths lined by columnar epithelium containing mucoid 
droplets. Gelatinous nodules found between the lobes of the left lung just 
under the pleura were believed to be carcinomatous. 

It would seem possible to tell whether these cases were of ovarian or 
extra-ovarian origin by chemical means. The gelatinous material produced 
by cells of ovarian origin contains pseudomucin, soluble in alkalin solutions, 
not precipitated by acetic acid and stained by acid stains. The cells arising 
from the gastro-intestinal tract produce mucin which is soluble in water, of 
alkalin reaction, precipitated by acetic acid, and stained by basic stains. 

There were thirty-seven cases of colloid carcinoma of the peritoneum of 
uncertain origin in this series. This is 1 6 per cent, of a total of 232 cases 
of abdominal carcinoma. Of fourteen patients traced, two were living and 
responding remarkably well to large doses of Rontgen-ray and radium. One 
patient had lived eleven years since operation and twelve were dead, seven 
less than one year after operation, two less than two years, one less than three 
years, and one less than four years. 

The clinical features of colloid carcinoma of the peritoneum are ascites 
and multiple abdominal masses. Trotter says that those of appendicular 
origin come under observation in four ways: (1) as an unexpected condition 
found at necropsy and without previous clinical symptoms ; (2) as a cause 
of slow but pronounced abdominal enlargement; (3) as an unexpected dis- 
covery during an operation for hernia, and (4) during operation for appendi- 
citis. In the Clinic series the diagnosis of tuberculous peritonitis was often 
made. The striking feature of the disease is its protracted duration and, as in 
two of our cases, its remarkable response to Rontgen-ray and radium. 

Gall-bladder . — Colloid carcinoma of the gall-bladder is not uncommon. 
In 100 cases of carcinoma of the gall-bladder Trentlein found eight col- 
loid carcinomas. 

Salivary Glands . — Colloid carcinoma is occasionally found in the salivary 
glands. Adenocarcinomas may contain mucus within the individual cells, as 
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in small alveolar carcinoma, or as collections occurring in the cylindroma. 
The latter are not true colloid carcinomas, but rather connective tissue, 
mucinous, or myxomatous growths. One case of colloid carcinoma, probably 
arising in the salivary glands, occurred in this series. Tumors were removed 
at various times from the right side of the neck and infraclavicular region, 
right submaxillary glands, deltoid muscle, biceps muscle, forearm, and 
left thigh. 

Pancreas . — Two cases of primary colloid carcinoma of the pancreas 
occurred in the series. A man, aged sixty-nine years, gave a history of tumor 
and epigastric pain of three months’ duration. A large cyst containing 
mucinous material was found and drained. A specimen removed proved to 
be colloid carcinoma. Death occurred ten weeks after operation. The 
other case proved inoperable on exploration and the patient died within 
fifteen months. 

Groin . — Two abscesses of the groin, when drained and examined micro- 
scopically, proved jto be colloid carcinoma. The primary origin was probably 
in the colon. 

Bladder . — Six cases of colloid carcinoma of the bladder were found, 2.5 
per cent, of 241 cases of cancer of the bladder. Of six patients with colloid 
carcinoma of the bladder two were living, one three years and one eighteen 
months after operation. The average duration of life was two years. Scholl 
found 41.9 per cent, of patients with malignant papilloma of the bladder 
living three years after operation. ' 

Colloid carcinoma (adenocarcinoma) of the bladder is somewhat more 
malignant than malignant papillomas and slightly less, malignant than solid 
carcinomas of the bladder. 

Kidney . — There was one case of colloid carcinoma of the kidney. The 
patient, a woman aged sixty-seven years, died one year after nephrectomy. 
Symptoms had appeared one year before operation. 

Prostate . — One case of primary colloid carcinoma of the prostate occurred 
in the series. 

Ovary . — There were four cases of colloid carcinoma of the ovary in the 
series, 1.1 per cent, of 363 ovarian carcinomas. All of these patients traced 
are dead. 

One patient, aged forty-three years, had had symptoms for six months. 
At operation bilateral ovarian colloid carcinoma in cystadenomas with peri- 
toneal involvement was found. She died eleven months after operation. 
One patient (Case A328293), who was operated on for colloid carcinoma in 
fibroma of the ovary, has not been traced. One patient, aged twenty-eight 
years, died with a ruptured ovarian cystadenoma and colloid carcinoma. The 
fourth patient, aged sixty-three years, had colloid carcinoma, probably of 
ovarian origin, involving the pelvic organs. She died three years and ten 
months after operation. 

. Cc ™*—' There was one case of primary colloid carcinoma of the cervix 
with involvement of the vagina in a woman aged sixty-one years. Symptoms 
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had persisted for two years. The condition was inoperable and re 
radium treatments were given. Two years after examination, the pr 
condition was very much improved. 

Colloid carcinoma of the cervix is rare. Miller collected five ca 
carcinoma of the cervix in which the alveoli were filled with mucus a 
stroma was unaffected. Albrecht and Cullen reported a case in whic' 
cervix and uterus were involved. Williams suggests the origin as al; 
intestinal or ovarian glands, but this would seem less likely than an 
from the mucous glands of the cervix. 

Breast . — There is much disagreement with regard to the origin 
mucus of colloid carcinoma of the breast. Lange regarded the coll 
arising from mucous degeneration of the connective tissue without 
participation of the cancer cells. Too much reliance cannot be placed < 
toluidin stain reaction, as mucus has a complex nature which makes 
distinctions in staining reactions impossible. Kaufmann accepts L 
theory unreservedly. Ziegler believes the colloid arises from the cancc 
thelium, but says that a mucous connective tissue is sometimes pres 
carcinoma of the breast; he suggests that the growth be called myxon 
carcinoma if the mucus is entirely of this origin. Borst suggests a c 
origin of the colloid : the connective tissue and the carcinoma cell. M 
regards it as arising, at least in part, from the epithelial cells. Scl 
divides colloid cancer of the breast into mucoid-stroma carcinoma and < 
carcinoma. Ribbert says that, in the places where colloid formatioi 
noticeable in its beginning, mucus was secreted into the cavity of the 
ducts, and that these mucous masses later broke through the epithelial < 
ing, came out into the surrounding stroma, and penetrated between the cc 
tive-tissue fluids, thus loosening it and making it resemble mucous conn 
tissue. He says that in colloid carcinoma there is no typical mucous 
with characteristically formed and arranged cells, but only a swelling ( 
connective substance. There is nothing histologically in this to point 
independent process. He, therefore, overthrows the distinction of c 
carcinoma in which the mucus is said to be derived from connective tissu 
colloid carcinoma in which the mucus is said to be derived from epitln 
He maintains that there is but one source of mucus in colloid carcinom 
epithelial cells. 

In this series of cases, a definite epithelial origin was found ; in nc 
could mucous connective tissue be made out. For carcinoma cells o 
breast to produce colloid does not require so great a metamorphosis o 
cell as would at first appear. Williams calls attention to the fact that, d 
the process of lactation, the epithelial cells of the breast at one time 
mucus production. There is, on the other hand, no direct connection bet 
lactation and the occurrence of colloid carcinoma, for it has been found i 
breasts of virgins. Colloid carcinoma in the breast as elsewhere, metast; 
true to type, and colloid production seems an intrinsic characteristic o 
cell. It is not, therefore, a true degeneration, but must be regarded 
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Table I 


Results in Twenty-three Patients with Colloid Carcinoma of the Stomach 



Alive and well three 
years or more 

Dead 

Recurrence 

Patients with glandular involvement 

4 (26.6 
per cent.) 

B 



Patients without glandular involvement 

3 (37-5 
per cent.) 

I 

I 


Tntnl 

7 (304 

per cent.) 

B 

I 



Table II 


Results m 7 ivelvc Patients with Colloid Carcinoma of the Breast 



Living and well 

Living with 
recurrence 

Dead 

Patients traced 

12 

4 

2 

6 

Average post-operative life, years 

24 

1.5 

3-5 

Patients traced, operated on three years ago 

8 

2 

1 

2 

Patients with glandular involvement 

8 

2 


6 

Patients without glandular involvement 

4 

2 | 


2 


Table III 

Results in 218 Patients Operated On 



Alive three years after 
operation 

Alive five to eight years 
after operation 

Patients without glandular involvement 

86 (39.5 per cent.) 

65 ( 75-6 
per cent.) 

55 (63.9 . 
per cent.)* 


Patients with glandular involvement 

132 (60.5 per cent.) 

48 (36.6 
per cent.) 

25 (18.9 
per cent.)t 


Total, 218 


80 (36.7 
per cent.) 


IX 3 

per cent.) 


1 Three had recurrence. 
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secretion. A few cases have been found in which the recurrent and the 
metastatic nodules showed no trace of colloid. Lange reported six such cases 
in forty-nine collected cases of colloid carcinoma of the breast. This need 
not necessarily be due to excessive metamorphosis, as it is regarded by Gaabc. 
since in many colloid carcinomas there are areas of malignant cells entirely 
without colloid production ; the metastatic recurrence might be of these cells 
and not the colloid cells. 

Lange, in a collection of 1814 cases of carcinoma of the breast, found 
the colloid type in 0.93 per cent.; later compilation of 2944 showed 1.66 per 
cent. Gross found 1.34 per cent.; Deaver and McFarland 1.73 per cent. 
There were twenty-one cases (1.12 per cent.) of colloid carcinoma in 1870 
carcinomas of the breast operated on in the Mayo Clinic between January 1, 
1910, and January 1, 1921 (Table II). Sistrunk and MacCarty report results 
in 218 cases of carcinoma of the breast (Table III). Gaabe says that the 
growth of colloid carcinoma of the breast is much slower and the suffering 
twice as great as in other types of carcinoma of the breast. The prognosis 
is no more favorable. Life expectancy is therefore less in colloid carcinoma 
than in other types of carcinoma. Less than half the patients complained of 
pain; in only 18 per cent, was it severe. Ulceration of the skin and metas- 
tasis to the glands occur later and in a smaller percentage of cases than in 
other types of carcinoma. Gaabe says that metastasis is two and one-half 
times as late, that late recurrence is more common, and three times as great. 
(Figs, i-ii.) . 

CONCLUSIONS 

1. In colloid carcinoma the epithelial cells possess an uncontrolled function 
of secreting a mucinous substance. Its accumulation is often destructive of 
the carcinoma cells. 

2. Mucus formation is a sign of functional differentiation of the carci- 
noma cells, corresponding to the morphologic differentiation seen in 
carcinomas with cells of the acinar or columnar type. 

3. The mucous-forming characteristic may be possessed by cells showing 
other morphologic signs of differentiation and by those not showing 
such differentiation. 

4. Colloid carcinomas occur in the stomach (6.5 per cent.) ; crecum (22.2 
per cent.) ; appendix (7.0 per cent.) ; transverse colon (7.3 per cent.) ; sig- 
moid (4.3 per cent.) ; rectum (5.5 per cent.) ; pancreas (two cases) ; gall- 
bladder (8 per cent.) ; salivary glands (one case) ; bladder (2.5 per cent.) ; 
prostate (one case) ; kidney (one case) ; ovary (1.1 per cent.) ; and breast 
(1.12 per cent.). Peritoneal carcinomas occur in 16 per cent, of all cases. 

5. Colloid carcinoma is usually slow of growth and late to metastasize to 
glands and other organs. It often grows by permeation and may cause exten- 
sive thickening of the wall of the affected organ. 

6. Local glands are often involved long before metastasis has reached dis- 
tant glands. Though histologically less malignant on account of j>ermention 
of adjacent tissues, it is particularly difficult to eradicate. Death is often 
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delayed, but the eventual mortality is greater than in other types of carcinoma. 

7. Recurrence is often entirely localized to the site of origin. 

8. Many patients with colloid carcinoma respond remarkably well to treat- 
ment by Rontgen-ray and radium. 
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BONE TUMORS. METASTASIS TO LUNGS FROM A 
PURE MYXOMA 

■, (reprint 116 ) 

By Joseph Colt Bloodgood, M.D. 
of Baltimore, Md. 

In the Annals of Surgery for December, 1920 (vol. lxxii, p. 713) I 
reported on central and periosteal myxomas and their recurrence after ex- 
ploratory incision and piecemeal removal. Case II in that report (Pathol. 
No. 22,929), central myxoma of the astragalus, has just come under observa- 
tion because of pain in the chest and elbow, and the X-ray (Fig. 1) shows 
shadows in the lung which are apparently metastatic tumors. 

The tissue first curetted from the astragalus, the recurrent tumor in this 
scar, and the metastatic area in the tubercle of the tibia have the gross and 
microscopic appearance of a pure myxoma. There were no cellular areas 
resembling sarcoma. 

Case I reported in the same paper, after frequent recurrences in the region 
of the first wound and later throughout the shaft of the humerus, died ten 
years after the first operation with evidence of metastasis to the lung and 
scalp. I have studied the gross and microscopic appearances of all the tumors 
in this case, and the picture remained throughout, that of a pure myxoma. 

We therefore have pretty definite evidence that this type of tumor may 
give rise to metastasis as well as to local recurrence. The interval in the 
first case between the first operation and the metastasis to the lung was about 
ten years; in the second case, between the first operation, curetting of the 
astragalus, and the X-ray evidence of metastasis to the lung, four and one-half 
years. This is later than usual when compared with true sarcoma of bone. 

Doctor Codman of Boston, in charge of the registry of bone tumors, 
informs me that his consulting group of pathologists is somewhat skeptical 
as to whether there is a true and pure myxoma of bone. The older pathologists 
describe it with the remark that it is a benign tumor of bone, but always recurs. 
Apparently they were not familiar with its metastases. 

My studies of myxoma of bone first published in the December numbers 
of Progressive Medicine and later in the Annals of Surgery just referred 
to, and again mentioned in the Journal of Orthopcedic Surgery for November, 
1920 (vol. ii, page 597) lead me to the conclusion that there is a pure myxoma 
of bone with a distinct gross and microscopic appearance. In view of the many 
operations in Case I and my two operations in Case II recorded in the Annals 
of Surgery, I have had ample opportunity to see it in the fresh and in the 
frozen section. 

Gross Fresh Appearance . — -When the soft-part or bone capsule of the 
tumor is opened, viscid gelatinous material exudes under pressure, resembling 
somewhat tapioca. It may be blood-stained in various shades. When the 
tumor is pure myxoma this gross appearance is the same throughout. In the 
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Annals of Surgery (/.c.), Figs 4, 9 and 10 picture this appearance after 
hardening in formalin. Formalin, however, or any other hardening agent 
condenses the tumor, but it still remains soft and friable. 

The frozen sections are more characteristic than sections made after long 
hardening, and the gross tissue preserved in the laboratory never again shows 
the typical histological picture. This apparently is due to the fact that the 
intercellular substance contains so much fluid and so little connective tissue 
that it is contracted and later sections look more cellular. Figure 2 in the 
Annals of Surgery (/.c.) picture the histology in the fresh state. 

As a pure tumor the myxoma is rare. It is often mixed with cartilage, but 
much more frequently with sarcoma. 

As I read over the pathological reports of a number of pathologists, I find 
that ostitis fibrosa has now and then been diagnosed myxoma or myxosarcoma, 
and many pure chondromas have been diagnosed myxoma or myxochondroma. 
As ostitis fibrosa is distinctly benign and practically never recurs even after 
incomplete removal, and as the pure chondroma only recurs when improperly 
or incompletely removed, there have been a large number of cases recorded as 
myxochondroma and myxosarcoma which have remained well after operation, 
and therefore suggest to the surgeon and pathologist that it is a relatively 
benign tumor. 

The three cases of myxoma which I have personally studied and therefore 
feel confident of the diagnosis and which were explored and removed piece- 
meal at the first operation, have all recurred. One died of metastasis after ten 
years, another after four years, and the third is now under observation with 
metastasis to the lung. 

Clinical and X-ray Diagnosis. — If one will look at the illustrations in the 
Annals of Surgery and in the Journal of Orthopccdic Surgery, one will sec 
that there is nothing characteristic in the clinical picture or X-ray of either the 
periosteal or central lesion. Therefore, if one must explore in order to avoid 
unnecessary resection or amputation — and this is imperative, because of the 
common occurrence of non-malignant bone lesions — one should always bear 
in mind the possibility of a myxoma and there must be a devised technic to 
prevent, if possible, transplantation of this tumor tissue into the wound. I 
know of no other tumor tissue which transplants more readily than the 
myxoma. Up to the present time the only technic we have is the employment 
of the electric cautery in the exploratory incision and the use of chemical 
cauterization with pure carbolic followed by alcohol and a fifty per cent, 
solution of zinc chloride. 

Up to the present time I have no more evidence than that published in the 
two articles referred to, and this second report on myxoma is made chiefly to 
record and picture the metastasis to the lung in Case II, and to again empha- 
size that any bone tumor which contains typical myxomatous areas is for 
practical purposes as malignant as a sarcoma. 
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TRAUMATIC POPLITEAL ANEURISM 
Dr. Hubley R. Owen presented a man in whom this condition had 
developed. 

Dr. A. P. C. Ashhurst raised the question whether this was really a case 
of traumatic popliteal aneurism. It is possible that he had the aneurism before 
he got hurt. If it developed after the injury, it seems more likely to be an 
arteriovenous fistula than an aneurism. Apparently, the examination has not 
been complete enough to show whether the branches of the femoral artery 
below the aneurism pulsate or not. From a practical point of view, he thought 
the thing to do was to cut down and see what it was. After three months there 
would have been developed a sufficient sac wall to suture, and it was quite 
possible that it was not the main trunk of the popliteal that was involved but 
a branch. 

RECURRING PERFORATIONS OF STOMACH AND DUODENUM 

Dr. H. A. McKnight presented a man, aged thirty-three, who was 
first admitted to Dr. Morris Booth Miller’s service at the Polyclinic 
Hospital October 2, 1908, complaining of pain in the epigastrium, 
gaseous eructations and chronic constipation. He was operated two 
days after admission. 

In the stomach was found a punched-out ulcer, perforated, on the 
lower and under side, about an inch from the pylorus. The ulcer was 
turned in with a purse-string suture. 

The patient was again admitted to the hospital February 2, 1910, 
with a history that four weeks following his operation he began to have 
attacks in which his stomach would swell and he would suffer from pains 
of a sickening character in the epigastrium. The pains are very severe 
and last for several hours. Several hours following the acute attack he 
regurgitates a large amount of gas and some fluid and feels relieved. 
After this the pain disappears very rapidly. These attacks of pain were 
repeated every three or four weeks and are confined to the epigastrium. 
Examination at this time showed nothing but an incisional hernia in 
operation scar. He was again admitted to hospital January 22, 1911. 
He now gives a history that two months before admission symptoms 
became worse and he began having severe pains in the abdomen at the 
lower costal margin about 1.5 inches from the mid-line. These pains 
would last from a few minutes to several hours and were worse at night. 
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They were sometimes relieved by eating and sometimes followed the 
taking of food. Two weeks ago he began to vomit. Vomitus clear fluid. 
Abdomen distended with gas. 

At operation, January 23, 1911, the pylorus was found almost oc- 
cluded by old scar. The posterior wall of stomach was exposed in the 
usual manner and a posterior gastro-enterostomy performed. Hernias 
repaired. The next hospital record of this patient is March 1, 1920, 
when he was admitted for one day with a diagnosis of acute indigestion. 
He was admitted again January 1, 1921, with a diagnosis of gastroptosis 
and partial closure of the gastro-enterostomy stoma. He gives a history 
of pain in the epigastrium, diarrhoea and abdominal distention. 

X-ray examination, marked gastrectasis and retention of about one- 
fourth of the opaque meal at the end of twenty-four hours. No evidence 
of gastro-enterostomy. No evidence of carcinoma, though the pylorus 
could not be clearly defined because of a very large stomach. Obstruc- 
tion most likely due to the cicatrix of an old ulcer. 

January 21, 1921, the abdomen was reopened through an upper right 
rectus incision; gastro-enterostomy opening enlarged. A Rovsing gas- 
tropexy performed and the greater curvature of the stomach sewed to 
the anterior abdominal wall. Stomach was opened but no evidence of 
ulcers found. Patient felt fine until March 23, 1921, except for an oc- 
casional pain in the epigastrium. He was admitted to the hospital March 
23, 1921, with the history that he ate his lunch and felt all right; three 
hours later he began to feel bloated in the upper abdomen and to have 
severe pain in the epigastrium. He did not vomit until medicine was 
given. He was admitted about eight hours after onset of symptoms in 
great pain and shock with a board-like rigidity of the upper abdomen, 
and enormous distention. 

Operation performed at once. Upper right rectus incision. On 
opening the peritoneum a large amount of air escaped. The peritoneal 
cavity was full of fluid. There were many dense adhesions between the 
stomach and the anterior abdominal wall the result of the suspension. 
The stomach was also adherent to all surrounding structures : liver, gall- 
bladder, colon, etc. Due to the plication of the stomach it was with great 
difficulty delivered, but on delivery a small perforated ulcer was found 
on the anterior surface of the stomach near the greater curvature and 
toward the cardia. It was quite some distance from the gastro-entcr- 
ostomy, which was found patulous, no other ulcers were discovered in- 
volving the gastro-enterostomy or jejunum. The perforation was closed 
with a purse-string, oversewed with chromic gut, the adhesions were 
released, the omentum was tacked over the ulcer, and the pelvis drained. 
A culture from the peritoneum showed bacillus coli and streptococci. He 
was discharged February 6th from the hospital in good condition. On 
April 22, 1921, he was free from pain or discomfort. On this date 
another X-ray was taken, which showed a patulous gastro-enterostomy 
at the junction of the lower and middle thirds of the posterior surface. 
No evidence of a patulous pylorus. This part of the stomach ends 
abruptly. It is very smooth and regular. There is very marked and 
exaggerated peristalsis quite irregular with deep incisura and persistent 
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in the lesser curvature directly opposite the enterostomy. No filling 
defect may be due to spastic condition of stomach. 

On May 18, 1922, at 6 a.m., while moving in bed patient had a sharp 
pain in the upper abdomen. The abdomen suddenly became distended. 

He was brought to the hospital at 8 p.m. Examination revealed a mark- 
edly distended abdomen tympanic all over. Pulse good, no shock, no 
temperature. Again the abdomen was opened ; a large amount of fluid 
and air was found in the peritoneal cavity, with much plastic lymph and 
reddening and agglutination of the intestines. Stomach was inspected, 
no opening found. The gastrohepatic omentum was opened and' a 
perforated ulcer found on the posterior wall of the stomach at about the 
middle of the organ. The lesser peritoneal cavity contained fluid. The 
perforation was closed with a purse-string suture of chromic gut and a 
cigarette drain was placed in the lesser peritoneum and pelvis. 

Patient reacted very well, but after twenty-four hours showed signs 
of a diffuse peritonitis and died May 21, 1922, three days after onset 
of attack. 

PERFORATING WOUND OF THE KIDNEY WITH 
SECONDARY NEPHRECTOMY 

Dr. H. A. McKnight reported the history of a case, premising by saying 
that incised or punctured wounds of the kidney are relatively rare, only about 
200 cases have been reported, and the large majority of these are gunshot 
wounds and therefore are not true stab wounds. 

Keen in 1896 collected 155 cases of injury to the kidney, and of these 
only 8 were penetrating and caused by direct stabbing. Keen also quotes 
Kiister, who in 7741 injuries seen in the clinics of Basel and Berlin, could 
tabulate only ten cases of this character or about one in a thousand, and of 
these ten, only one was an open wound; of 2610 autopsies at the same clinics 
there were 13 injuries of the kidney and only one of a penetrating nature. 

The case he had to report was a stab wound of the left kidney, with sec- 
ondary operation about two months after the primary operation in a patient 
with a haemoglobin of 12 per cent, and a pyonephrosis. 

The youth, aged fifteen years, was admitted to St. Mary’s Hospital 
May 4, 1921, after having been transported in an automobile hearse from 
a nearby town. He had been stabbed by another boy with a carving tool, 
and on admission was bleeding profusely from a wound in the loin over 
the left kidney. He passed bloody urine frequently and complained of 
pain in the loin and over the bladder region. He was operated the next 
day by the surgeon on service. 

The kidney was exposed by a loin incision over the wound, and was 
found to be punctured in the lower pole on its posterior surface with a 
grooved wound of the cortical substance. The capsule was loosened, 
raised and separated for a considerable distance by extravasated blood. 
The bleeding was slight, and as no urine was seen flowing from the 
puncture, the capsule was sutured and the wound packed with gauze. 

The patient reacted well from the operation, but for several days 
continued to pass bloody urine which finally became clear. Two weeks 
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after the operation he was up in a chair and three days later was up and 
around. The next day, however, he was suddenly seized with a sharp 
pain in the loin and again passed bloody urine. This condition con- 
tinued. One week after operation his blood count was : reds, 1,959,000 ; 
whites, 7600; haemoglobin, 38 per cent. On May 25th, he had a red 
count of 2,080,000 and 30 per cent, haemoglobin. His blood count con- 
tinued at about these figures until July 1st, one month after his injury, 
when he came under the care of the reporter. He now had a blood count 
of 1,720,000 reds, 4000 whites, and a haemoglobin of 30 per cent., with 
nucleated reds, transitional cells, polychromatophilia and poikilocytosis. 

On July 17th, his reds had dropped to 1,390,000 and his haemoglobin to 
20 per cent. 

All this time the patient had been passing blood in his urine, and at 
times following a severe pain in the loin, would pass complete blood 
casts of the ureter six to eight inches in length. He had been running a 
normal temperature up to this time, but suddenly his temperature rose 
to 104° and his white cells to 10,600 and haemoglobin dropped to 15 
per cent. 

On July 20th, he was transfused with 800 c.c. of blood taken from 
his assailant, a boy of twelve years. His haemoglobin now rose to 25 
per cent. 

One week later he had a red count of 1,150,000, a white of 24,000, 
and a haemoglobin of 12 per cent. The kidney was now exposed under a 
very light ether anaesthesia. Many adhesions were encountered, and 
when the kidney was separated a large amount of pus was found internal 
to the organ and surrounding the pedicle, which bridged the abscess 
cavity. A Wertheim clamp was placed on the pedicle, but when tight- 
ened cut completely through it due to the softened and necrotic condition 
of the tissues. Six large clamps were applied to the stump, only a small 
amount of blood being lost, and the wound was packed with gauze and 
the patient returned to bed. The clamps were removed in five days and a 
light gauze packing placed in the wound. 

He was discharged from the hospital October 3rd, four months after 
his injury with a ha2moglobin of 75 per cent, and his wound com- 
pletely healed. 

The removed kidney showed a perforation at the lower pole just below 
the middle of the organ, which extends in an upward direction, perfo- 
rating the anterior surface at a higher level. On section there is found a 
large white organized clot about one inch in diameter involving the cor- 
tex and extending down to the pelvis ; this clot is surrounded by a red 
clot about one-quarter inch thick. 

Dr. John H. Jopson said he had operated on two cases of wounds of the 
kidney, due to high explosives; both required nephrectomy. One was a 
young man, whom he had showed before the Academy, where removal of the 
kidney was performed, a wound of the liver packed, and the patient recovered 
after a secondary empyema. The other case died of an associated wound of 
the liver, which is common. In both of these cases a nephrectomy was indi- 
cated due to the laceration of the kidney on the right side. 
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Dr. D. L. Despard said that recently he had had three cases of Very dif- 
fuse hemorrhage from the kidney due to trauma, but in no case was there a 
wound. In one he had to open the abdomen on account of a ruptured spleen, 
and he had a chance to observe the tremendous hemorrhage which took place 
in the retroperitoneum as a result of the wound to the kidney. One case, a 
boy of eighteen years, bled very profusely from a ruptured spleen, and on 
opening the abdomen there was an extensive retroperitoneal haematoma. The 
boy’s condition did not justify the removal of the kidney. In neither of the 
other two cases was any exploration of the abdomen made; the injury to the 
kidney was made evident with profuse bleeding through the bladder. 

Dr. John F. X. Jones read a paper with the above title, for which see 
page 68. 

ABSTRACT OF PAPER BY DR. DONALD GUTHRIE ON "PRACTICAL 

HOSPITAL PSYCHOLOGY ” 

Dr. Donald Guthrie, of Sayre, Pa., read a paper with the above title.. 
He premised by saying that one of the chief causes of post-operative psychosis 
in the surgical patient is poor anaesthesia. He laid special stress on the ad- 
visability of having anaesthetics given by those competent and well trained. 
The anaesthetist should be a skilled psychologist and have a personality which 
can readily apply different kinds of suggestion to different individuals. At the 
beginning of any anaesthetic — chloroform, ether, nitrous oxid — a mixture of 
eight parts of suggestion and two parts anaesthetic is the best one known. If 
the fears of the patient can quickly be allayed by a constant stream of sug- 
gestion she will no doubt go to sleep quietly and recover from the anaes- 
thetic in the same state of mind. The older text-books of surgery show cuts 
illustrating the stage of excitement during the anaesthesia. The services of 
five or six of the strongest helpers in the hospital were enlisted to control the 
patient during this period. These terror-stricken individuals invariably woke 
up in just the same frame of mind in which they went to sleep — kicking, 
struggling, screaming, and trying to flee from something terrible. Is it any 
wonder that these frightened, starved, dehydrated, strychnined-lashed patients 
had anything but a horror of our hospitals ? The writer may be wrong in his 
belief that the subconscious mind goes to sleep last and is the first to recover 
in anaesthesia, but there is much evidence to support it. 

The anaesthetist is the most valuable member of the operating team, and if 
properly trained and with the right personality, can do more to rob the surgical 
patient’s mind of fear than anyone else. 

Can anyone witness the successful anaesthetizing of young children and see 
child after child put to sleep without crying, without struggling, without 
fright, and not admire the great skill that is being shown in suggestion and 
hypnotism ; and, after seeing a screaming, struggling child asphyxiated by a 
poor anaesthetist, who of us is in the position to say just how much or of what 
type of future mental ill health may have its origin in the fright caused by this 
bad anaesthesia? 
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For the past two years he had been using music during anaesthesia to a 
great deal of advantage. He had an old-fashioned sweet-toned music-box in 
use while children were being anaesthetized with ether. It has been remarkable 
to see how the music attracts the child’s attention and enables the anaesthetist 
to put children to sleep without fright. He also uses music during the recovery 
from nitrous oxid and oxygen anaesthesia. When the operation is completed 
and the patient allowed to wake up absolute quiet is maintained. Excitement 
during the recovery from nitrous oxid and oxygen anaesthesia, which is so 
common, is greatly lessened — in fact many patients will pass into a natural 
sleep, and he had had many of them speak of the delightful sensations the 
music seems to have caused during the awakening period. 

It is important to have the patient recover quietly from the anaesthetic 
in a recovery room. She must be administered to by a nurse who has been 
specially trained and who will assure her that the operation has been success- 
fully performed and that her condition is excellent. Quiet, calm assurance at 
this time that everything is as it should be works better than sedatives, 
although it is essential that immediate post-operative suffering be controlled 
by morphine. He gives frequent doses of morphine for the first two or 
three days, and large amounts of fluids by mouth and rectum soon after 
operation. Everything possible is done for the comfort of these patients. 
After operation nurses are with them constantly and they have frequent visits 
from the surgical staff. The apprehensive patient who is allowed to suffer 
cannot be convinced that her condition is satisfactory — it is far from being so 
to her — and she fears an unsatisfactory or fatal outcome. The services of a 
corps of efficient, loyal, well-trained nurses, who love their work, and who 
look upon it as an art and not a trade, at this time are indispensable. 

Dr. H. K. Mohler said that the hospital personnel needs to hear very 
frequently these points emphasized in Doctor Guthrie’s paper. Nothing could 
do more towards improving the treatment rendered by a hospital to its patients 
than to require everyone who has to do with a surgical patient, to undergo an 
abdominal operation about once every two years. It is true that an anes- 
thetist who has taken an anaesthetic, all other things being equal, is a better 
anaesthetist than one who has not taken an anaesthetic. 

The question of convalescence is one not thought of enough, and deserves 
greater consideration than it has received, both from the standpoint of the 
patient and the hospital. As soon as it is safe to move a patient he should be 
transferred to more pleasant and cheerful surroundings than exist in a surgi- 
cal ward in the hospital. By this Doctor Mohler means preferably to a conva- 
lescent home, and incidentally it should be a home for convalescents and not 
for incurables. The atmosphere of this home must be one of cheer and sun- 
shine. The transference of patients to a convalescent home as early as their 
condition will permit will release surgical beds which are so urgently needed 
in almost every large hospital at certain seasons of the year. Convalescent 
homes are economical both to the patient and to the hospital. 
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More cordial relations between attending physicians and the patients will 
often result in better results. Recently a surgeon told Doctor Mohler of 
several patients which were greatly benefited by conversation with their 
surgeon, who convinced them that their limitation in motion of the arms was 
not as great as the patient imagined. Less than five minutes talk by the 
surgeon resulted in the patient developing more motion in his recently healed 
fracture of the forearm than he believed he would ever attain. 

Dr. D. J. McCarthy said he thought the important matter to consider 
was whether the method put into effect by Doctor Guthrie at Sayre could not 
be done equally well here in the Philadelphia hospitals. Doctor McCarthy 
said he did not know of any better illustration than what had been accom- 
plished in the psychopathic wards at Blockley. He said they used to be fright- 
ful, but the kindly attitude of the new chief, Doctor Ebaugh, had transformed 
them into as pleasant a place as it was possible for these patients to be. How 
would be the best way to apply Doctor Guthrie’s principles to large city 
hospitals, like the University and Jefferson. The responsibility rests with the 
directors of the hospital, the staff, and they should be made individually re- 
sponsible for the attitude and conduct of their department of the hospital. 
Doctor McCarthy said that in his hospital services he always made it a point 
to specially instruct his people that if a patient complained about treatment, 
about the bill, etc., every effort should be made to have things corrected or 
adjusted to suit the patient so that he will want to come back to the hospital 
and that service. 

As to the psychopathic ward, Doctor McCarthy said there was no question 
at all as to the merit of the suggestion Doctor Guthrie had made. If you have 
a nervous patient who has never before been to the hospital and if he or she 
has to wait in the reception room for hours before being taken care of, the 
patient becomes very dissatisfied, and in some cases may leave the hospital 
before being admitted to tne private room or ward. 

He thought the nursing situation was a serious one, and that in psycho- 
pathic work especially it was especially essential to have nurses who were 
properly trained to meet patients, since one without proper training may undo 
in a few minutes the work which it has taken months to do. 

When it was necessary to do a minor operation on a very nervous patient, 
he would rather not take it to the operating room, but take the chance of 
infection in the patient’s room than have the patient scared to death. It was 
the neurologists who got the results of the surgical operations, — the post- 
operative neurasthenics; many times not because the surgeon had failed in 
his operation but because the preparation and post-operative treatment of the 
patient had not been properly followed out. 

Doctor McCarthy said that he believed that all of Doctor Guthrie’s sug- 
gestions could be applied to a large city hospital just as well as to a small 
hospital, but that it would take time and trouble. In most cases it would mean 
doing to the hospital what the manager does to a hotel if he wants to make it 
first class ; reorganizing from the door all the way through the hospital. 
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TRANSPLANTATION OF COSTAL CARTILAGES FOR DEPRESSED 
FRACTURE OF FRONTAL BONE 


Dr. Clarence A. McWilliams reported the case of a miner, aged thirty, 
who was referred by Doctor Downes, and admitted to the Skin and Cancer 
Hospital, September 10, 1922, with a marked depression in the left frontal 
region, extending to the mid-line above the root of the nose, one and one-half 
inches to the left and down through the supraorbital ridge. The deformity was 
very marked and there was a partial ptosis of the left, upper eyelid (Fig. 1, a). 
The history was that in June last he was injured by a fall of slate in a mine 
producing a compound, depressed, lacerated skull fracture, filled with dirt. 
He was operated upon in a hospital in West Virginia, the wound was cleaned 
and spicules of bone removed. The healing was by primary union. When 
seen by the reporter there was a Y-scar in the centre of the forehead depres- 
sion where there was cerebral pulsation. He begged to have his deformity 
relieved, though there were no subjective cerebral symptoms of any kind. So 
operation was performed on September 14, 1922, under Gwathmey colonic 
anaesthesia which is the method of anaesthesia employed in the Skin and Cancer 
Hospital for all head and neck operations. This is a great advance over all 
methods of inhalation anaesthesia, and we have yet to see an untoward effect 
from it, and our series of cases using it is large. The Y-incision was opened 
without going through any unscarred territory. The skin was elevated and 
it was found that both walls of the frontal sinus were gone, the brain, covered 
by a fibrous membrane, pulsating at its depth. The' bony edges of the de- 
pression were freshened, and from the lower right costal arch were removed 
three pieces of cartilage with perichondrium on one side, whose edges were 
beveled, and these strips were fitted into the depression, edge to edge, the 
lowermost strip being curved so as to round out the supraorbital ridge. The 
strips were sewn in place at their ends by plain catgut. Cartilage was' pre- 
ferred to bone to fill out the depression because : 

1. Cartilage is more easy to whittle into any desired shape. 

2. Cartilage withstands infection better than transplanted bone. Infection 
in this region might prove serious. Necrosis of cartilage the result of infec- 
tion is never as extensive as in a graft of bone. 

3. Transplanted cartilage remains permanently in place while probably 
most transplanted bone undergoes absorption and replacement. No drainage 
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was used and the wound was sewn up by interrupted silk sutures. The union 
was by primary intention in both the forehead and the chest. The cosmetic 
result was excellent. (Fig. I, c.) 

COMPLETE RHINOPLASTY BY CARTILAGE TRANSPLANT AND 
PEDICLED TEMPORAL FOREHEAD FLAP 

Dr. Clarence A. McWilliams presented a girl twenty-two years 
of age who was cured four years ago of lupus of the face after six 
years of treatment at the Skin and Cancer Hospital. In January, 1922, 
she went to Doctor McWilliams to have her deformed nose rectified, if 
possible. All the cartilages of the nose were gone and there was a large 
perforation of the septum at its lowest part. The nose was level with 
the face and the nostrils looked upward. The skin of the nose was 
scarred deeply. Dr. V. Mitchell took a plaster cast of the face and nose. 
On this cast was built up of wax a suitable nose. A strip of tinfoil was 
laid over the new nose and extended over to the right temporal region, 
its base just above the ear so as to include the anterior temporal artery. 
This should represent the future temporal flap in the hair line, and was 
cut just of the right shape. 

The patient was anesthetized with the Gwathmey colonic anesthesia. 
After the first anesthesia, which was perfect, she would have no other 
method of anesthesia. Three times she was thus anesthetized and all 
worked perfectly. The first procedure was to transplant a piece of 
costal cartilage between the skin and pericranium in the exact spot in 
the frontal region in the hair line as measured on the overlaid pattern of 
tinfoil. This was left undisturbed for two weeks. Then the flap was 
marked out extending over to the ear and its outer half was tubed ; that 
is, its edges were sutured together. The portion to form the future nose 
was cut down to bone through the pericranium, except above where it 
was left uncut to form the hinge upon which the flap was lifted up. The 
under-surface of the pericranium was Thiersch skin grafted and the flap 
sutured in place and was left undisturbed for two weeks. Primary 
union resulted. Then the hinge was divided, freeing the whole flap con- 
taining cartilage with skin under surface. The scar tissue of the nose 
was removed into the nasal cavity, the columella was divided above and 
the forehead flap pedicled above the ear was brought down and fitted 
into the nose. The raw columella edge was sutured to the raw area of 
this flap. For two weeks the flap was left undisturbed. Then it was 
divided close to the ala and sutured to the freshened nasal edge. The 
severed outer portion of flap was then replaced in the freshened temporal 
defect and the raw area in the forehead, made by taking skin for the 
nose, was skin grafted. Primary union resulted throughout and the final 
cosmetic result is excellent. The hair on the new nose has been removed 
by X-rays, applications once a month for six months being necessary to 
permanently kill hair. 

COLONIC ANESTHESIA 

Dr. John A. Hartwell expressed a desire to know whether all the mem- 
bers of the Society were as enthusiastic about colonic anassthetization as Doctor 
McWilliams seemed to be. He said that there is a general impression that 
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it is not as safe as inhalation anaesthesia, and he thought it would be well 
for the members to discuss it before letting it go unqualifiedly that it is 
without danger. 

Dr. Edward W. Peterson said that he had used oil-ether rectal anaesthesia 
in oesophageal diverticula operations with happy results. 

Dr. H. H. M. Lyle said that he had used colonic anaesthesia extensively 
and thought it had its advantages, but he was not sure that it is absolutely 
safe. He was open to proof either way. He had seen one or two cases in 
which he had his doubts whether it had not something to do with the 
patient’s death. 

Dr. Carl Eggers said he had used colonic anaesthesia as advocated by 
Doctor Gwathmey, in suitable cases, both at the Lenox Hill and the New 
York Skin and Cancer Hospital. It is not alone a question whether colonic 
anaesthesia in general is a safe anaesthesia, but whether it is a safe anaesthesia 
in those cases in which it is specially indicated. It seems unscientific to inject 
a fixed amount of ether, the rate of absorption of which one is unable to 
control. In practice, however, it works out very satisfactorily. By mixing 
the ether with oil, it is absorbed but slowly and one can usually recover part 
of the mixture, should it become necessary. 

Some years ago when larger amounts of ether were still being used, Doctor 
Eggers had a death in a young man who had been operated upon for sarcoma 
of the superior maxilla, who during the operation began to do poorly. He 
tried to recover the ether mixture, but was not successful. The patient was 
returned to bed in bad condition. He tried everything to overcome the deep 
ether anaesthesia, but was unable to prevent a fatal outcome. He had had one 
other bad result in a patient with chronic empyema. In addition to colonic 
anaesthesia he was given 300 c.c. of 4 per cent, magnesium sulphate solution 
by hypodermoclysis. This patient never recovered complete consciousness and 
died after twenty-four hours. He was autopsied. The wound was allright, but 
there was oedema and interstitial hemorrhages into the lung, sanguineous fluid 
in the thorax and an acute exacerbation of a chronic nephritis. The findings • 
were attributed to the anaesthesia. Doctor Eggers did not think Doctor 
Gwathmey uses this combination at present. The administration of small 
amounts of ether in oil (4 oz.), as practiced at present gives excellent results, 
and in head and mouth cases seems an ideal anaesthetic. 

It is the speaker’s belief that patients with a patent ileocaecal valve are not 
suited for this form of anaesthesia, because in them the ether oil mixture may 
pass into a part of the intestines from which it can not be recovered. 

Dr. J. I. Russell asked if when this form of anaesthesia was used, whether 
there was any proctitis or colitis following, and whether the patient was re- 
lieved of the nausea which follows inhalation anaesthesia. 

Dr. Robert T. Morris remarked that a notable degree of relaxation of 
the abdominal muscles belongs to colonic anesthetization. The method has 
peculiar advantages also in cases of bronchiectasis, bronchitis, and pul- 
monary tuberculosis. 
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Dr. Clarence A. McWilliams, in closing the discussion, declared that 
he was greatly surprised at the results of colonic anesthetization when he first 
went to the Skin and Cancer Hospital, but now he uses it with the same con- 
fidence that he does inhalation anesthesia. Very little ether is used, on the 
average only about four ounces, and the result is that one earn use it routinely 
with confidence and recommend it to anyone who has to do face or neck opera- 
tions. Smaller and smaller amounts of ether have been used and the routine 
is now four ounces, with proportionately smaller amounts in smaller indi- 
viduals. As to Doctor Lyle’s doubts whether it might not be held responsible 
for the death of one or two of his patients, the same might be said for inhala- 
tion anaesthesia. In reply to Doctor Russell regarding nausea and vomiting, 
there is almost no vomiting, usually once at the most. The comfort it gives to 
the patient is very great. The degree of analgesia with semi-consciousness is 
high as compared with the complete unconsciousness of inhalation anaesthesia. 
If one avoids rough handling of tissues and loss of blood, one can operate 
without shock for from four to five hours, as may be required in extensive 
node dissections of neck. There is a hospital in Virginia where it is routinely 
used, and the number of their cases is now, over 2000 with colonic anaesthesia. 
Their mortality is no higher than previously with inhalation anaesthesia. Of 
course it should be used with care, and the method not changed or experi- 
mented with. 


RECURRENT DISLOCATION OF SHOULDER 

Dr. John A. Hartwell presented a man who had been operated 
upon eleven years previously for a recurrent dislocation of the shoulder. 
The patient at the time of operation was fifty years old and gave a history 
that he had dislocated his shoulder twenty-five years previously while at 
sea. Reduction was not done until two days later. Following that time 
the shoulder had repeatedly been dislocated with very slight cause. Dis- 
location had taken place four times during the three months previous 
to admission. The shoulder was dislocated at the time of admission, 
it having been thrown out a few hours earlier while simply elevating his 
hand above his head. The dislocation is of the subcoracoid type. 

Operation performed the same day. Incision was made along the 
anterior margin of the deltoid from the coracoid process over the greater 
tuberosity outward onto the arm. The incision was carried down to the 
capsule. The structures were retracted so as to completely expose the 
capsule on its anterior aspect. No positive pathology was demonstrated. 
A long incision was made in the capsule from the glenoid downward 
and outward to its insertion into the neck of the humerus. The inner 
lip of this incision was then lapped over the outer lip for a distance of 
one-half inch and sutured in that position to the external surface of the 
capsule by three mattress sutures of plain catgut. External wound was 
then closed without drainage and the arm placed in a Velpeau dressing. 

Primary union took place and the patient left the hospital in about 
two weeks. He started to work as a coal shoveler three weeks after the 
operation and has been engaged in this work ever since. There has 
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never been a recurrence of the dislocation and he has suffered absolutely 
no disability in the way of restricted movement at the shoulder joint. 

In a second case a different procedure had been followed. The 
patient was admitted to the hospital on October 28, 1921, and discharged 
on November 14, 1921. He gave a history of first having dislocated his 
shoulder nine months previously following a fall, the exact nature of 
which was not disclosed. Since that time frequent dislocations have 
taken place from trivial exertion, three such dislocations having occurred 
during the week preceding his admission. At the time of admission the 
humerus was in normal position. Patient stated that when dislocation 
took place the arm was held close to the body with internal rotation, 
and that the head of the humerus appeared upward and posteriorly 
under the spine of the scapula. In other words, a sub-spinous disloca- 
tion. This seemed so doubtful that the patient was requested to produce 
a dislocation before the anaesthetic was administered. This he did by 
throwing his arm suddenly upward and outward, when a typical sub- 
coracoid dislocation took place, which he stated was the same dislocation 
that he had previously described as being of quite a different nature. 
He was immediately anaesthetized and an attempt made to keep the dis- 
location until the incision should reveal its exact pathology. Immediately 
on the relaxation of the muscle, however, the head dropped back into its 
normal position. An incision was made 15 cm. in length beginning 
at a point over the junction of the outer and middle third of the 
clavicle and following the contour of the shoulder over the anterior third 
of the deltoid. The fibres of the deltoid were separated and some of the 
fibres of its clavicular origin divided. By dividing the fibres of the 
tendon of insertion of the subscapularis, the antero-internal aspect of the 
capsule was reached. The capsule was opened longitudinally just 
internal to the biceps tendons, revealing a large tear in the capsule at its 
interno-inferior junction about one inch from the attachment of the 
capsule to the neck of the humerus. Working through the artificial 
opening, three sutures of No. 2 chromic catgut were used to completely 
close the tear. The operative incision was closed with four sutures of 
No. 2 chromic catgut and the divided fibres of the subscapularis repaired 
at the same time. The separated fibres of the deltoid were loosely ap- 
proximated, a rubber dam drain was placed in the dependent angle of 
the wound and the skin incision closed with six sutures of silkworm 
gut. Dry immobilizing dressing applied. Patient sent to ward in 
good condition. 

This approach to a capsular tear in this location was very satisfac- 
tory, the sutures being placed without undue difficulty. It has the dis- 
advantages of adding a possible danger of joint infection and of having 
the tie of the suture within the joint. This, however, may prove an 
advantage in causing adhesions which will limit somewhat motion and 
thus help prevent recurrence. 

Primary union took place except for a little sero-purulent discharge 
from the skin wound, culture from which was sterile. Following the 
operation the patient was instructed to use his arm as much as 
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possible, only avoiding exaggerated movements of external rotation 
and abduction. 

At the time of discharge, sixteen days post-operation, movement in 
all directions was approximately two-thirds of the normal. He was last 
seen on May 7, 1922, up to which time there had been no return of the 
dislocation. He was doing hard work as a laborer and there was no 
restriction of motion. So far as Doctor Hartwell is aware this method 
of repairing a tear in the capsule of the shoulder joint had not been 
employed. He felt that it was of distinct advantage over other methods 
of repair in that being inspected from within the capsular rent was very 
easily seen and accurately closed, which is often very difficult to do when 
one is working from the external surface of the capsule. 

THE EFFICIENT TREATMENT OF ACUTE AND CHRONIC, SIMPLE, 
TRAUMATIC SYNOVITIS (H/EMARTHROSES AND HYDARTHROSES) 

BY REPEATED ASPIRATIONS AND IMMEDIATE ACTIVE MOBI- 
LIZATIONS WITHOUT SPLINTING 

Dr. Clarence A. McWilliams read a paper with the above title, for 
which see vol. lxxvi, page 677. 

Dr. Robert T. Morris said that sometimes the tissues about the joint are 
painfully distended with serous infiltrates, particularly in the chronic cases. 
In addition to aspiration, he injects a solution consisting of one part boro- 
glyceride, three parts glycerin, and four parts physiologic saline solution, 
sending it back through the same needle. This being hygroscopic has the 
effect of unloading serous infiltrate from the fibrous tissues around the joint 
by rapid exmosis. Doctor McWilliams referred to the quickness with which 
these patients get about after aspiration of joints; the speaker had also found 
that patients wanted to get right out of bed, and he was convinced that one 
may safely let them get up quickly as a rule. 

Dr. Royal Whitman said that the quotation Doctor McWilliams had 
read from his (Doctor Whitman’s) book, namely, that aspiration was 
always indicated if the tension of the effused fluid caused discomfort, and that 
functional use was to be encouraged if the joint could be protected by ad- 
hesive plaster strapping, made it evident that he was not to be classed with 
those writers who advocated indefinite fixation in splints regardless of the 
effusion. Synovitis at the knee or other joint was a symptom of injury, and 
he could not therefore admit that evacuation of the effusion and immediate 
functional use was a specific remedy for all cases. Certainly not for a crushed 
or displaced cartilage, or ruptured lateral ligament. Even in the illustrated 
case in which blood was removed at repeated examinations and in which there 
was elevation of bodily temperature, it seemed to him that rest and com- 
pression for a few days was indicated rather than enforced function. While, 
therefore, he was in accord with the principles advocated by Doctor 
McWilliams, he thought these principles should be applied with discretion 
and discrimination. 

Dr. George Woolsey considered that Doctor McWilliams was a little 
radical. Aspiration should depend somewhat on the amount of fluid. In 
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many cases of traumatic synovitis the patient could be made very comfortable 
by strapping and allowing him to go about at once. Aspiration is not, there- 
fore, always a necessity, and if it is not necessary it should be avoided. 
There are cases where aspiration is very valuable, but that it should be pro- 
nounced a rigorous necessity in all cases would seem questionable. It depends 
also on the joint. The knee joint is very readily aspirated, but in other joints 
it is not so easy. Mobilization is proper in all cases. The speaker had used 
it for many years in cases where the injury went beyond a sprain and produced 
a peri-articular fracture. He showed a case here some time ago of a man with 
a fractured patella treated by mobilization, pressure and massage, who was 
discharged from hospital on the 24th day. At the end of five weeks, when 
he was shown before the Surgical Section of the Academy of Medicine, 
function was perfect and the patella was apparently healed. In fracture cases 
passive mobilization was preferable to active. With these reservations, Doctor 
Woolsey considered Doctor McWilliams’ paper very valuable. 

Dr. John J. Moorhead (by invitation) referred also to a quotation, by 
Doctor McWilliams, from his article on synovitis of the knee, and wished he 
had a reprint with him so that he could add another page. He expressed his 
accord with those members of the Society who said that these patients should 
be selected. In certain types the convalescence could be shortened by im- 
mediate aspiration and mobilization, but the speaker was not in favor of 
aspirating every case of synovitis of the knee. 

Dr. John A. Hartwell said he understood Doctor McWilliams to say 
that coagulation in the synovial fluid might result in a foreign body, and he 
asked Doctor McWilliams if he would give his authority for believing that 
such coagulum could result in a foreign body, or “ joint mouse.” 

Doctor McWilliams, in closing the discussion, explained that all he had 
wished to do in this paper had been to bring out the fact that the routine 
treatment of synovitis should be aspiration and mobilization. The patients 
with a large amount of fluid in the joints have very great pain, and the quickest 
way of relieving them and getting them well is to repeatedly aspirate. He did 
not think it should be laid down in the text-books that there are two methods 
of treatment, one of which is as good as the other. There is only one best way 
and that is aspiration combined with mobilization, and this should be the 
routine treatment of acute synovitis with fluid. The patient cannot get motion 
without aspiration because otherwise motion is too painful. Replying to 
Doctor Hartwell, he had no definite proof about the coagulum, but some of 
these cases treated with aspiration are so prolonged that it is presumable that 
this is due to the residuum of the fluid. Doctor McWilliams firmly believed 
that soon aspiration of fluid in a knee would be considered just as essential as 
aspiration of fluid in a chest. 
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A POWER-DRIVEN TO-AND-FRO SAW 

Editor Annals of Surgery : 

Sir: 

The foundation of modem bone surgery was laid with the advent of the 
X-ray. The X-ray has served to give us a definite knowledge of bone topo- 
graphy in both the normal and abnormal state. 

The processes of bone regeneration are open to accurate observation and 
study. The belief in the bone regenerating power of the bone marrow, per se, 
has received a practically unanimous quietus. This conclusion has a forceful 
demonstration in the inability of the marrow to rehabilitate a bone pin placed 
in its substance. The bone has been removed and the X-ray shows new bone 
developing from the osteogenetic layer of the retained periosteum. Fractured 
bones have been separated only with the periosteum bridging the gap. Heavy 
deposits of callus following the course of the periosteum indicate the bone 
regenerating qualities of the periosteum. Severed bones show a reunion on 
their contacting surfaces. Here we must conclude that regeneration occurs 
through the functioning of the osteoblasts of the special network of the 
compact bone. 

We have seen the interposition of fibrous or other alien tissue between these 
osteogenetic structures act as effective barriers to the formation of new bone 
and union. 

An ever present recognition of these underlying facts is essential in all 
operative processes for bone repair. It is evident that perfect apposition of 
periosteum and compact bone is the aim and ideal of the operation, since it 
promises the quickest and best regeneration of the bone. 

If there is secured a united and continuous vital periosteum, the prospects 
for bone regeneration are good. If there is positive contact of healthy com- 
pact bone we can expect union. Naturally the more completely these con- 
ditions have been met, the more prompt is the union. 

Is it not likely that the delayed union extending over many months is 
due to lower vitality as much as it is to actual scant osteogenetic contact? 
If there is that fortunate condition that once the bone cells have effected a 
union, they continue to spread till the physiological demand for an ample 
union is accomplished. 

To secure a prompt union, or in other words to gain an extensive contact 
of healthy compact bone and a united vital periosteum, our operations must 
meet these demands. Herein has been the major difficulty. Bone is not soft 
tissue that can be drawn by suture to perfect coaptation. Periosteum is not 
readily stripped and preserved. Sometimes scar tissue is preserved with the 
periosteum when it should be eliminated. 
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To secure an extensive coaptation of compact bone the hand chisel, the 
burr, forceps, etc., are crude instruments at the best, since a slight irregularity 
can prevent a close coaptation of an extensive surface. 

The introduction of a power-driven saw making smooth cuts was a real 
essential and most welcome in the development of bone surgery. Improving 
our instrumental facilities has been the object of intensive study on my part for 
some years. The bone equipment I have produced will saw the bone, drill, 
burr, tap threads, make bone pins, bone screws, etc., all without burning, with a 
delicate control and with perfect reliability. 

A circular saw, however, has its limitations. It will cut through a compact 
layer, but will not make a smooth, unbroken cut of a bone shaft of appre- 
ciable thickness. 

To fit the bone ends in a non-union or to cut deformed unions we have had , 
to use the chisel. The need for a smooth accurately cutting implement has 
prompted me to devise the to-and-fro or linear saw shown in the illustration. 
(Fig. i.) As with all instruments, power driven especially, it must be used 
rightly to get best results. The saw is long enough, strong enough, to cut the 
femur and naturally any smaller bone. It has a short to-and-fro movement 
to prevent penetration of the soft tissues. The short stroke is compensated 
by the rapidity of movement, though this is not sufficient to burn the bone. 

The instrument can lie free in the hand running full speed. In cutting, the 
bone must be held rigidly to prevent losing any of the length of the short 
stroke of the saw. The instrument is practically indestructible. About the 
only requirement is to see that the tip of the saw does not catch in the cut in 
the bone. 

The saw is adapted for amputations, for trimming true smooth ends in 
non-unions, for cutting deformed unions, for making false joints, etc. Where 
a false joint is desired it is possible to make a slight curve as the saw passes 
through the bone. 

The device transforming the rotary to a to-and-fro movement is readily 
removed from the regular handle of the equipment. The regular chuck can 
be attached and we have the simple rotating handle for the various accessory 
rotating tools. Harvey C. Masland, M.D., 

Philadelphia, Pa. 

COMMENTS ON THE AIR OF SOME SURGICAL OPERATING 
ROOMS, AND UPON THE PRESERVATION OF THE 
BODY WARMTH OF PATIENTS 

Editor Annals of Surgery: 

Sir: 

I wish to express my deep appreciation of a recent 1 communication by 
Mr. J. P. Rowlands, as to the questionable benefit to patient and operator 
accruing from working in stifling places. Personally, I should just as soon 
think of performing my morning physical exercise, as of operating, in the 
poisonous atmosphere of some of the trig parlors now grandiloquently styled 
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modem operating theatres. I have often wondered if the designers, much 
less the performers, in these -lethal chambers ever ask themselves the ques- 
tion, is such an' atmosphere conducive to the bien etre of the unfortunate 
victim, who in all probability, is already saturated with toxins and who 
is necessarily being doped with an anaesthetic — both of which tend to render 
him a likely candidate for post-operative acidosis. Deprivation of a free supply 
of God’s fresh air in such a moment of crucial cardiac extension is, in my 
humble opinion, an act worthy of “ sentence ” or “ the certificate.” 

In order to obviate misunderstanding, I wish to emphasize that I 
am all for keeping the patient warm throughout operation — and for this 
purpose have had my operating tables fitted with suitable electric 2 installations 
— by which means the patients are kept beautifully warm with the result 
that shock and post-operative lung trouble are conjparatively rare incidents. 
In parenthesis — the first operating table purchased (1897) by me for the 
British Hospital, Buenos Aires, contained a large open hot water tank — which, 
by the way, has now been converted into a commodious receptacle for “an 
electric resistance.” The bodies, above and below operative field, are clothed 
in wool — and dry sterilized towels do the rest. While three calefaction in- 
stallations heat the interior — a free supply of fresh air pours in continuously 
through the six windows (two, most efficient for ventilation, are long narrow 
ones level with ceiling) ; in summer time they are often all kept wide open, 
and in other seasons, the slightest sensation of stuffiness calls forth “ open 
that window,” i.e. the one which is likely to provide the air without any cur- 
rent or blast which might perturb the solar plexus through undue cooling 
of exposed intestines. It has been my habit since I commenced (1894) 
operating to do everything possible to make my body feel as light and airy 
during a hard morning’s work as I wish it to be in the middle of a hard single 
at tennis or at all square on the 17th green. 

As I always have my hair cut short and endeavor to keep my teeth 
clean and mouth shut, 8 I forego in the way of head gear the immaculate 
combination of a Turkish Madonna and a French Chef. Keeping a patient 
warm during operation is somewhat analogous to that of keeping warm in 
bed during winter — so far I do not know of anything, for this purpose 
feeling fit a'nd fresh in the morning, equal to sleeping in a room with a large 
open window (not in a draught) with plenty of warm bed clothes (a thick 
football Jersey is a valuable item). 

Possibly this conclusion may be due to some personal idiosyncrasy — if so, 
I should be gratified to hear the opinion of those who sleep in a room 
solely artificially ventilated, or in a room without any ventilation beyond 
what the crevices of a shut window afford? Or of those who cover the 
head, mouth and nose with the rest of “it” within the same sheets? The 
latter being particularly apropos to the context, as it possesses an obvious 
analogy to the condition of the patient under anaesthesia in a super-heated 
theatre, struggling for life — half smothered in exhalation and gas. 

124 



CORRESPONDENCE 


There is another matter 5 in which Mr. Rowlands and I are in complete 
accord — but which I hesitate to recommend to .operators who are accustomed 
to work under such pressure, i.e. to practise operating to the clock— for fear 
that the shock of such an academic outrage X 0 much less the extra strain it 
might entail in an atmosphere “ which 4 in half an hour causes a person, in 
normal state of health and strength, to burst into a cold sweat or to acquire 
a splitting headache,” might induce a cerebral disaster. 

The use of gloves in delicate visceral operations . While I am a con- 
firmed believer in the regular use of rubber gloves by my assistants and 
dressers — and personally in septic cases — I should as soon think before enter- 
ing the drawing-room after a postprandial wash of the hands of trusting the 
adjustment of my buttons' to gloved fingers as to confide separation of 
intestinal adhesions obscured e.g. in the depth of pelvis to the gloved fingers 
of “the up to date ” super-surgeon. 

I have been assured by physiologists who have made a profound study 
of organic tactile sense that even with the interposition of the most 
delicate foreign membrane between living parts the acuity of perception is 
greatly diminished — and stimulation to cellular response appreciably inhibited. 

John O’Conor, M.D., 
Buenos Aires , Argentina. 
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PRIORITY IN THE EXTIRPATION OF THE 
GASSERIAN GANGLION 

Editor Annals of Surgery: 

Sir: 

In a paper under the caption, “Surgery of the Trigeminal Tract.” 
published in the Journal of the A. M. A. of October 29 last year, Doctor 
Frazier of Philadelphia says: "It is within the memory of most of us 
when J. Irving Mears of Philadelphia in 1881, first proposed the removal of 
the Gasserian ganglion and when Hartley of New York in 1891 first per- 
formed this operation, etc.” 

The learned doctor is absolutely mistaken. The operation must have 
been proposed long before the day of Doctor Mears. It was performed in 
the United States as far back as 1869 by Dr. H. E. Foote, Professor of 
Anatomy in Miami Medical College of Cincinnati, and one of the visiting 
surgeons to the Cincinnati Hospital. The patient was a woman by the 
name of Ellen Carney, a sufferer for many years from neuralgia of the 
nerves of the upper and lower maxillary regions. In the year named I 
was one of the resident physicians of the hospital referred to, and at 
the time in charge of the service of Doctor Foote. 
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The case presents several interesting points. The operation was done 
on a Saturday morning, was begun about twelve noon, and finished at 
2 p.m. It was attended by Doctor Dawson (a well known surgeon), 
who assisted Doctor Foote, and a number of other surgeons and physicians 
connected with the hospital. As the interne in charge of the service I 
administered the anaesthetic, chloroform, in the simple fashion then in vogue. 

There was no thought of asepsis or antisepsis (no sterilizing of instru- 
ments, no preliminary scrubbing and disinfecting of the hands of the 
surgeons, etc.). All that was done was to pour a little carbolic acid into 
the warm water in the tray in which the instruments lay. 

The cavity left in the superior maxillary was filled with small pieces 
of sponge cut from a larger sponge which had lain in the carbolized water 
in the tray, and the wound was closed with several layers of gauze bandage 
wound around the head. At the close of the operation I was instructed by 
Doctor Foote to remove the sponges on the following morning (he did 
not visit the hospital on Sunday). 

On my night round I found the patient in the condition she was in 
when brought from the operating room, apathetic, listless, cold, pulse feeble, 
hardly perceptible. The next morning I found her still under the influence 
of the shock and did not remove the sponges. About I p.m. I was 
hurriedly summoned to the ward; the patient was sinking rapidly I was 
told. I hastened to the bedside and found the patient going fast ; her hands 
cold and clammy, her feet like ice, body cold, eyes with a glassy stare and 
almost breaking. I realized that no time was to be lost here if the patient 
was to be saved. We always had hot milk in the ward kitchenette, so, I 
bade the nurse bring it in. She brought an oyster-soup-bowl about three 
quarters full. I added to this about three ounces of whiskey, opened the 
patient’s mouth and managed to let the lacteal fluid down her oesophagus, 
it had some effect — seemed to bring her to, somewhat. Ten minutes later 
I repeated the dose. Fifteen minutes after this I gave a third dose and in 
half an hour after this a fourth one. The patient was very much better, 
but she was still very weak, and there was a tendency to relapse into the 
state of collapse. To make a long story short, till I A.M., during all of 
which time I stayed with the patient, I gave her ten such doses. At that 
hour, feeling satisfied that the crisis was over and the patient on the road 
to health, I retired to rest. The next morning (Monday), as I made my 
round, I found the patient quite bright and fairly vigorous, and when the 
surgeon made his visit he removed the sponges and as he inspected them 
he remarked, Not a sign of pus.” The woman made a quick and unevent- 
ful recovery. I saw her several years later and she still complained of 
pain along the inferior maxillary, though she was much better, free from 
the horrible sufferings she had endured before. 

I am certain that the milk and whiskey filled her blood-vessels with 
the warm nutrient and stimulating fluid, and thus stirred up 'and gave 
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strength to the lagging heart and saved the patient. Not all the stimulants 
of the Pharmacopoeia could have done it. Furthermore there can be no 
doubt but that it was the whiskey so freely administered that saved the 
patient from infection, as it destroyed all septic elements both in the blood 
and in the wound. That this must be so is clearly demonstrated by the 
fact that in those days, which were the days of pus lore, every operation 
was followed by suppuration, and that abdominal operations were not 
attempted at all, at least in this hospital, because of the great fatality that 
attended them. 

The history of this case can be found in the records of the hospital for 
the year named. \ 

Henry Illoway, M.D., 
New York City. 

THE ESSENTIAL FEATURE OF THE ABDUCTION TREATMENT 
FOR FRACTURE OF THE NECK OF THE FEMUR 

Editor Annals of Surgery : 

Sir : 

I note that Doctor Wilensky in his interesting paper on immediate operation 
for fracture of the neck of the femur refers to the “ plaster treatment ” and 
to its various modifications by Whitman, Mixter and Moore. What he really 
has in mind, I infer, is the abduction treatment and its modifications. He 
defines the treatment, however, as the “ immobilization of the fracture in 
plaster,” and it is evident that the outward and visible sign of the plaster spica 
has made more impression on him than the inward and spiritual grace of which 
it is merely the manifestation. As he shares this conception with many others, 
I shall take this opportunity to point out the vital distinction between internal, 
or natural, splinting and that dependent upon external appliances. 

The abduction treatment differs from all others in that it utilizes the me- 
chanics of the hip joint to correct resistant deformity by natural leverage, and 
to fix displaced fragments by capsular tension and bony resistance. To assure 
the internal splinting the limb must be fixed in complete abduction and ex- 
tension, and for this subsidiary purpose a plaster spica is used, not because it 
is an essential part of the treatment, but because it is the most available, and 
when properly applied the most comfortable appliance at command. 

The abduction method is the exponent of radical reform simply because it 
applies the surgical principles that govern the treatment of all other fractures. 
It was introduced to the profession twenty years ago, at a time when it was 
taught that the intracapsular fracture could not unite, that the deformity of the 
so-called impaction should not be corrected, and that the treatment of the 
fracture as a fracture was in most instances dangerous and futile, therefore, 
that “ restoration of form and function was rarely to be attempted or even 
sought”; when treatment in three of the leading hospitals in New York was 
characterized by an investigator as worthless, and when, according to the 
report of the British Committee, in but 23 per cent, of the cases of fracture of 
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the neck of the femur actually treated could the results be classed 
as satisfactory. 

The experience of the past twenty years has demonstrated conclusively 
that in the great majority of cases, fracture of the neck of the femur, in com- 
petent hands, may be treated like other fractures, and that, relatively speaking, 
the results compare favorably with those of other fractures in patients of the 
same class. 

Doctor Wilensky thinks that, of fractures within the capsule “when treated 
badly or inefficiently ” not more than io or 15 per cent, will unite, and since 
the fracture is inefficiently treated by the average worker, this percentage may 
be accepted as representative. 

He concludes, therefore, that these fractures may be treated with advan- 
tage by primary bone pegging, the inference being that bone pegging will 
always be performed by experts, and that it will always be successful. 

It seems to me, that, if this percentage actually represents the results 
obtained by the average worker, that the average worker should no longer 
treat fracture of the neck of the femur. Furthermore, that since the abduc- 
tion method is the only means by which the fragments of the intracapsular 
fracture may be brought end to end and forced into resistant contact, the 
surgeon who does not avail himself of this means to provide the opportunity 
for repair should be held responsible for the result, not because opportunity 
will always assure success, but because the lack of opportunity for which he 
is responsible makes failure inevitable. 

Royal Whitman, M.D., 

New York City. 

TRAUMATIC PANCREATITIS 

Editor Annals of Surgery : 

Sir: 

In the October, 1922, number of Annals of Surgery in an article on 
“ Traumatic Pancreatitis ” by myself, I quoted from an article by Dr. Stuart 
in North West Medicine. This article was written by Dr. C. Stuart Menzies, 
of Portland, Oregon, and through an error made by North West Medicine, 
the latter part of his name was omitted. 

Will you please make correction, and give the credit for the article quoted, 
to its author, Dr. C. Stuart Menzies? 

Earle Drennen, M.D., 
Birmingham, Ala. 

To Contributors and Subscribers : 

All contributions for Publication, Books for Review, and Exchanges should be 
sent to the Editorial Office, 145 Gates Ave., Brooklyn, N. Y. 

Remittances for Subscriptions and Advertising and all business communication! 
should be addressed to the 
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THE REGENERATION OF THE MENINGES * 

THE DURA MATER 

By William Y. Sayad, M.D. 

AND 

Samuel C. Harvey, M.D. 
of New Haven, Conn. 

FROM THE SECTION OF SURGERY, SCHOOL OF MEDICINE, YALE UNIVERSITY 

It has been a general assumption that it is necessary to fill a defect in the 
•dura mater with something resembling the normal membrane which might 
serve as a substitute for the absent dura. There are many references in 
the literature to such substitutions and many artificial membranes have 
been proposed. 

Abbe, 1 in 1895, referred to a patient of Beach’s in whom gold foil had been 
employed to cover the raw area left after the separation of subdural adhesions. 

He himself in two similar cases had employed rubber tissue. Such attempts were, 
however, sporadic up to the recent war, at which time this subject became of con- 
siderable interest because of the large number of patients suffering from post- 
traumatic epilepsy. Several substitutes for the normal dura were suggested 
either to prevent the reformation of adhesions broken up at secondary operation 
or such formation at the time of the operation on the original wound. Brun 3 
discussed this subject in relation to four cases of cortical epilepsy and found no 
satisfactory solution of the difficulty. Jeger, 3 in 1916, employed transplants of 
fascia to close such defects, von Eiselsberg, 4 in a general report before the 
German Surgical Congress of the same year, discussed post-traumatic epilepsy 
and particularly with reference to the prevention of adhesions between the brain 
and its envelopes. He referred to the use of implants of fat, of omentum, and of . 
celluloid plates. Neuhof, 5 in 1920, in a discussion of fresh injuries of the brain, 
reported a number of instances where fascial transplants had been used by him 
for the closure of dural defects, and Kerr 5 the same year advocated the inversion 
of cranial bone transplants, thus bringing the periosteum next to the cortex in 
order that, in a certain sense, it might replace the absent dura. 

All substances, even autogenous grafts, may be fairly assumed to be but 
poor substitutes for the normal dura, and it is indeed doubtful if they act 
in any other manner than as a scaffolding for the ingrowth of new tissue. 
Denk, as quoted by Neuhof , 5 examined such a fascial transplant eleven 
months after the operation and found it transformed largely into dense fibrous 
tissue, apparently as the result of gradual disintegration with simultaneous 

* The substance of this paper was submitted by William Y. Sayad as a thesis for 
the degree of Doctor of Medicine, Yale University. 
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tissue replacement. He stated that it is evident that the fate of the trans- 
planted fascia is unknown and that the possibilities are in favor of its 
ultimate death. 

. That there is a certain appreciation of this probability is evidenced by 
current civil practice where one rarely sees the neurological surgeon attempt to 

reconstruct the dura with 

t : . S'- -,Z77~ .. ‘ V . Tr-J-‘ *>v’ t; !;' ••■■"I such substances. There 

[■ .* .• 'r „V ; .'fl has grown up a feeling, 

based on clinical experi- 
ence, that the dura takes 
good care of its own de- 
fects and that the intro- 
duction of foreign bodies 
only increases the adhe- 
sions. Trotter 7 goes so 
far as to say that of all 
the membranes of the body 
the dura is the one which 
is most certainly and 
rapidly reformed after 
partial excision and as 
he has observed at second- 
ary operation, such defects 
invariably and completely 
heal in a few weeks, and 
are scarcely to be distin- 
guished from the normal. 
The regenerated dura pos- 
sesses the three character- 
istics of the normal dura; 
that is, the glistening 
inner surface, the extreme 
density, and the differ- 
entiation from the over- 
lying structures. 

Reasoning from anal- 
ogy one need not be 
surprised at the statements 
of Trotter. The peri- 
toneum closes any defect in its surface rapidly and many times without 
adhesions. Experimentally Vogel 8 has observed closely its healing and has 
found, that, provided • a single area is destroyed in such a manner that raw 
surfaces do not come in contact, the regeneration of the peritoneum is rapid 
and its normal continuity soon established. The canalization of thrombi by 
endothelial lined spaces and the efforts at regeneration in chronic obliter- 
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Fig. i. — Protocol I, sixty hours. A — Normal brain. B — Normal 
pia and arachnoid. C — Blood clot. D — Temporal muscle. 
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ative pericarditis also would suggest that the endothelial or mesothelial lined 
membranes of the nervous system might well make similar efforts at repair. 

That such healing may take place without the formation of adhesions is 
not so apparent and, indeed, judging from clinical experience, adhesions are 
most frequent sequelae. Marchand 0 goes so far as to say that the formation 
of adhesions is 
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a necessary con- 
comitant of the 
healing of the 
dura. 

In view of f __ 

1 1 - • I \ /‘ V *« r ft "ft ^ % -J 

the somewhat di- /* 

vergent opinions, \,> v J; \ 

it seemed worth \\\ 

while to subject v % ^ 

the healing of j . ' = T' ' ' ^ 

the dura to ex- }*'/■' v 4 t , * v vlT~' - sA t v 

perimental m- ; c > t y, y \ 

vestigation. The , ’ , f* ^ ^ vA 

healthy adult j « ’ 6 4 \ ' 

dog was chosen | ■ 1 ° 1 i' ‘ ' ' ’ . ' A 

° if < * ^ 

as the subject jc ^ - P .. 4 < m 1 - v ‘ ’ i 

and the follow- '\ \ , .» ‘ * v w- 1 * t v 

ing procedure . . *. A % f, » , 1 *• 

carried out. ; \ l B ' \ ' 4 5 , ' 

Under ether f , /tv. „ * 

t r, * %* . S , t 

anaesthetiza tion j * v, , ‘fri - «. „ ^ ^ 

the temporal f „ * 1*‘'A * u . <■ 5 

r J - » ** * » £ * ^ <*, n t 

muscle was re- { , r ; ' * \ “ 

fleeted down- i ‘ J ’", f ,• 2 \ 

ward in such a | ” \ ^ ( *“ * $ y\ - 

manner as to ex- G " ' •' ?; * , '• v £ ' 

pose adequately t- ^ 5 J ;■ )h ! 

the parietal bone. r \ - ^ * • '* ^ -I 

A button of l ' ^ t f •' ‘V. i / 6 

large size was 1 - — - - — > * - — — - - .1 - . t 

removed with Fig. 2. — Protocol I, sixty hours. A — Pia and arachnoid. B— Brain, showing 

,1 , the absence of trauma and consequent cellular reaction. 

the crown tre- 
phine and the dura beneath carefully excised, particular care being taken not 
to injure the arachnoid and pia. The area removed was accurately determined 
by Douglas’ 10 method for the measurement of wounds. The dura and bone 
defect were allowed to fill in with blood clot, the temporal muscle carefully 
sutured in place with interrupted silk and the remainder of the wound closed 
in layers. After the time interval determined upon, the animal was sacrificed 
and the brain fixed in situ by the injection of formalin through the carotid 
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Fig. 2. — Protocol I, sixty hours. A — Pia and arachnoid. B— Brain, showing 
the absence of trauma and consequent cellular reaction. 
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Fi<?. 3. — Protocol III, fourteen days. A — Cells lining new 
aura; B* — Remains of blood clot. C — Connective tissue layer of 
new dura. D — Temporal muscle. 


arteries. The tissues 
surrounding the wound, 
including the adjacent 
brain, were then re- 
moved cn bloc and 
studied with particular 
reference to the pres- 
ence of adhesions, the 
appearance of the 
arachnoid and pia, and 
the character of the 
newly formed structure 
occupying the dural 
defect. Sections for 
microscopic studies 
were made from suit- 
able blocks and stained 
with hematoxylin and 
eosin. The protocols of 
these experiments are 
as follows : 

Protocol I : — Dog 4: — 
Operated upon January 23, 
1921 and 2.8 sq. cm. of 
dura removed. The animal 
died in 60 hours from 
causes not related to the 
operative procedure, and 
was autopsied two hours 
later. 

Gross Examination . — 
There was no exudate or 
other signs of infection of 
the wound. The brain be- 
neath the dural defect was 
found to be closely ad- 
herent to the overlying 
blood clot which was about 
2 mm. in thickness. The 
latter was likewise ad- 
herent to the overlying 
temporal muscle. 

Microscopic Examina- 
tion . — The cortex of the 
brain immediately adjacent 
to the dural defect was 
quite normal, in particular 
there was no evidence of 
hemorrhage or inflamma- 
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tory reaction. The pia and arachnoid were clear of any signs of injury, but 
immediately and intimately related to the arachnoid was the blood clot as described 
above. It had the appearance of any blood clot with beginning organization. There 
was no invasion of phagocytes, wandering, or polyblastic cells from the arachnoid 
surface, but from the side of the temporal muscle many mononuclear cells resem- 
bling those seen in the blood stream were passing inward toward the deeper portion 
of the clot. Accompanying these were a few polymorphonuclear neutrophiles and 
an occasional lone cell with faint staining single nucleus and a large amount 
of cytoplasm. Phagocytosis had not yet taken place to any great degree. 
The cells were distributed in much greater number at the edge of the 
muscle and grew proportionately less the closer one came to the arachnoid 
surface. The muscle itself showed a considerable amount of oedema with fibrin 
and red blood cells along the line of incision. The picture was that of an early 
resolution of a blood clot in which the cellular infiltration was proceeding from 
the muscle surface and not from the arachnoid which itself seemed quite normal. 

Protocol II : — Dog No. 12: — Operated upon March 8, 1921, and 3.45 sq. 
cm. of dura removed. The animal was sacrificed seven days later and autopsied 
within four hours. 

Gross Examination . — The wound was thoroughly and cleanly healed. The 
brain was not adherent at the site of the operation and during preparation dropped 
away from the new dura. Over the excised area were seen remnants of thin 
blood clot covered with a smooth glossy surface directly continuous with the 
adjacent dura. This new tissue was thin and through it the edges of the trephined 
bone could be seen. 

Microscopic Examination . — The brain showed no areas of hemorrhage and 
no cellular infiltration. The pia and arachnoid were quite normal in appearance 
throughout, and there was no evidence of adhesions. The blood clot had in 
a large degree undergone organization. There was still remaining some of the 
hemorrhage which was being rapidly taken up by phagocytic cells. Scattered 
throughout the section and particularly along the edge of the temporal muscle 
were large macrophages filled with broken-down blood pigment. At this latter 
point there were also a few minute pieces of bone, one or two of which were 
surrounded by giant cells. These were undoubtedly broken off at the time 
of the operation and included in the blood clot. Between the temporal muscle 
and the free surface of the section the tissue was made up in considerable part 
of fibroblasts, those nearer the muscle already having laid down numerous fibrils. 
There were many newly formed blood-vessels, which became less frequent as the 
cerebral surface was approached. All these new cells were laid with a remarkable 
uniformity in a plan parallel to this surface. As one approached the meningeal 
side of the section one encountered with greater frequency cells with large, 
elongated, faintly stained nuclei and a considerable amount of cytoplasm, many 
of which showed no tendency to fibril formation, thus suggesting their origin 
as from the wandering or polyblastic cell. At the surface itself there was 
a definite lining membrane or plate of cells which was certainly of an endothelial 
type. This seemed to form a perfectly smooth uniform surface which was 
quite similar to that of the endothelium of the normal dura. There was no 
evidence of alhesion formation and the approximation in appearance to the normal 
dura was quite remarkable. Throughout the section there were present, of course, 
all the varying types of polyblasts that one sees in granulation tissue anywhere. 

Protocol III : — Dog No. 13: — Operated upon March 14, 1921, and 3.66 Sq. cm. 
of dura excised. The animal was sacrificed fourteen days later and the carotids 
injected with formalin immediately. 
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Gross Examination . — The brain or its envelopes were nowhere adherent and 
presented normal surfaces even adjacent to the area of the excised dura. Over this 
area of excision there was present on the dural side a shiny, smooth, thin layer 
of tissue perfectly continuous with the edges of the attached dura. Beneath this 
could be seen shining through, small areas of old blood clot. This new tissue 
was of course adherent to the overlying temporal muscle. 

Microscopic Examination . — The brain seemed normal in every respect. There 
was no sign of injury or inflammatory reaction. The pia and arachnoid could not 
be distinguished from those of the normal brain. In particular, there was nothing 
to indicate the presence of adhesions. Overlying the temporal muscle in the area 
of the newly generated tissue there seemed to be adjacent to the muscle a well 
developed young connective tissue overgrowth. Bundles of cells ran in various 
directions and most of them seemed to be particularly oriented parallel to the 
free surface while there were no bundles seen running perpendicular to it. At 
one corner of the section the old endosteal portion of the dura was turned back 
upon itself and became directly continuous with the newly formed fibrous tissue. 



Fig. 4. — Protocol VI, twenty-eight days. Gross appearance o£ brain and 
newly formed dura. 

Over a considerable portion of the section there was a layer of old blood clot 
still undergoing the process of organization. There would seem to have been in 
this case a much larger blood clot formed than in the previous one and consequently 
the resolution in some places was not as complete, even though the dog lived a 
week longer. However, on the free surface throughout the section and directly 
continuous with the endothelial lining of the dura proper was a plate-like layer 

of endothelial cells, the only difference from the normal dura being that in this 

region it was several cells deep. This layer was continuous into the contiguous 
portion of the blood clot itself, and there it gradually thinned out so that these 
cells became isolated. As in the previous section there were cells with rather 
faintly staining nuclei but large and elongated, and with a considerable amount 
of cytoplasm which did not yet show fibril formation. In the deeper layers, 
however, it would have been difficult to distinguish these cells from young 
fibroblasts, but in the superficial layers they had the same appearance as those 
found over the normal dura. Otherwise the tissue was not remarkable, showing 
the same cellular constituents and blood-vessel growth that would be seen in the 
organization of a clot at this stage elsewhere. 

Protocol IV : — Dog No. 11 : — Operated upon March 5, 1921, 3.46 sq. cm. 

dura being excised and immediately fixed with formalin. The animal was 

sacrificed fifteen days later. 
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Fig. 5. — Protocol VI, twenty-eight days. A — Newly formed lining of dura. B — Connective tissue of new 

dura. C — Bone of skull at edge of trephine opening. 
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Gross Examination. — The brain was not adherent to the overlying dura and 
shelled out spontaneously with no gross evidence of adhesions. The pia and 
arachnoid layers appeared normal. Over the area of the excised dura there was 
present tissue of the same glistening appearance as the surrounding dura. It 
was somewhat more whitish and appeared also thicker but otherwise did not 
differ from it markedly. 

Microscopic Examination. — The brain appeared perfectly normal in every 
respect. Neither it nor the pia and arachnoid showed any signs of hemorrhage 
or of inflammatory reaction. There were no adhesions. The newly formed 
membrane was somewhat thinner than the one in the previous protocol but made 
up of more condensed tissue. There was evidently a smaller blood clot and an 
earlier resolution. On the temporal side adjacent to the excised bone there was 
a considerable area of cellular infiltration with phagocytic and giant cells grouped 
around a greater number of loose fragments. Between this, however, and the 
cerebral surface and directly continuous with the endosteal layer of the dura 
there was a solid laj'er of young connective tissue with many new blood-vessels 



Fig 6 — Protocol VII, thirty-five days Gross appearance showing repair of dural defect. 

running through it. There was scarcely any evidence of the old hemorrhage 
except the few large phagocytic cells filled with blood pigment. On the surface 
and directly continuous with the endothelial layer of the old dura was a plate-like 
layer of endothelial cells two or three deep. These could not be distinguished 
from those of the normal dura and were scarcely different from the adjacent 
connecthe tissue In this section there seemed to have occurred a higher degree 
of differentiation, and the result was a membrane approximating very closely 
that of the normal dura. 

Protocol V: — Dog No io: — Operated upon March 2, 1921, and 4.24 sq. cm. 
of dura excised. The animal was sacrificed 22 days later and immediately injected. 

Gross Examination. — The brain shelled out of its own accord, and there were 
no adhesions present. The pia and arachnoid were perfectly normal in appearance. 
The defect in the dura was completely filled with newly formed tissue to which the 
temporal muscle was adherent. The new tissue had much the same appearance 
as the surrounding dura, being very smooth, and glistening in appearance, but 
somewhat more white and opaque. 

Microscopic Examination. — The brain and its membranes immediately adjacent 
were entirely normal. There was no evidence of any reaction to injury and no 
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adhesions were present. In the temporal muscle and at the edge of the trephined 
bone there were many bone fragments surrounded by foreign body reaction on 
the part of the tissue. Otherwise the appearance was much the same as seen in 
the last section except that the newly formed tissue was still more condensed and 
contained, particularly on its free surface, a great number of vessels, many of which 
were of large size and had extremely thin walls. The connective tissue appeared 
distinctly older than in previous experiments but was still in large part arranged 
tangentially to the surface. There was a layer of endothelial cells, two or three 
deep, quite sharply differentiated from the underlying fibroblastic tissue, and form- 
ing the surface of the membrane. The appearance was that of the ordinary healed 
scar of the same age, aside from the endothelial lining which approximated very 
closely that of the normal dura. 1 

Protocol VI : — Dog No. 6: — Operated upon February 2, 1921, and 6.13 sq. 
cm. of dura removed. The wound was superficially infected but with careful 
treatment was induced to heal in about 3 weeks. The infection at no time extended 
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Pig. 7. — Protocol VIII, forty-three days. Gross appearance showing repair of dural defect. 

beyond the superficial layers. The dog was killed 28 days after the operation and 
the head immediately injected. 

Gross Examination . — On isolating the specimen the brain shelled out spon- 
taneously. The surface was quite normal in appearance and the arachnoid was 
smooth and showed no evidence of adhesions. The dura had completely re- 
generated and was to be distinguished from the surrounding normal dura only 
by a somewhat thicker appearance. The surface was smooth and glistening and 
there were no adhesions present. 

Microscopic Examination . — The brain showed no abnormality. The pia 
and arachnoid gave no evidence of previous injury. There was no inflammatory 
reaction or old hemorrhage and no adhesions were present. In this section the 
connective tissue had quite an adult appearance. It was arranged in whorls but 
in greater part tangential to the free surface. The cellular reaction to injury had 
largely subsided and there was present little else but fibroblastic tissue. The free 
surface was directly continuous with that of the normal dura arid the endothelial 
layer, somewhat thinner than previously seen, was only one or two cells deep in 
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Fic. S.— Protocol VIII, forty-three days. A— Newly formed endothelial lining of dura. 

connective tissue layer of dura. 
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places and easily torn off by the sectioning of the tissue. It did not differ in any 
respect from that of the normal dura. There were beneath it in several places 
large newly formed blood spaces so that the new dura was very distinctly more 
vascular than the old. The process of healing seemed to be practically completed. 

Protocol VII: Dog No. 5: — Operated upon January 31, 1921, and 4.38 sq. 
cm. of dura excised. He was killed thirty-five days later and the head 
immediately fixed. 

Gross Examination. — In the case of this specimen the brain shelled out 
spontaneously with no evidence of adhesions. Grossly it and its covering meninges 
appealed normal. The dura itself had completely regenerated, only appearing 
somewhat more opaque than the dura elsewhere and perhaps somewhat more 
vascular. The surface was quite smooth and glistening and showed no evidence 
of adhesions. 

Microscopic Examination. — The appearance was not essentially different from 
that in the previous section. The amount of connective tissue seemed to be some- 
what less and it was in large part adult connective tissue, immediately and intimately 
adjacent to the overlying muscle. There were many blood spaces and the process 
of regeneration was practically complete. Over the free surface there was a 
distinct plate-layer of endothelial cells two or three deep and definitely differ- 
entiated from adjacent connective tissue. Aside from the lack of regularity in 
the laying down of the connective tissue the new membrane did not differ 
essentially from the dura elsewhere. 

Protocol VIII: — Dog No. 3: — Operated upon January 5, 1921, and 3.57 sq. cm. 
of dura removed. The dog was killed 43 days later and the head immediately 
injected with 20 per cent, formalin. 

Gross Examination. — The brain shelled out spontaneously and with no ad- 
hesions. The appearance of the overlying meninges did not differ from the normal. 
Over the area of absent bone the dura was found scarcely to be differentiated 
from that elsewhere, it having the same glossy appearance and texture as the 
ordinary dura. It was intimately adherent to the temporal muscle. 

Microscopic Examination. — ’The brain, pia and arachnoid were perfectly 
normal. The newly formed dura had much the appearance of the normal dura. 

It was immediately continuous with the temporal muscle on its outer surface 
and in one or two places there were present giant cells undoubtedly induced 
by some small bone fragments. The connective tissue layer was quite condensed 
and had every appearance of being adult connective tissue. There were a few 
blood spaces but the tissue as a whole was not nearly as vascular as that seen 
in the previous section. It was covered by a layer of endothelium only one or 
two cells deep and so fragile that it was in many places torn loose from the section, 
and corresponded in appearance to the endothelial lining of the normal dura. 

Discussion . — From the findings as given in detail in the above protocols, 
one may gather the process of regeneration of the dura to be as follows : 

The operative defect is filled at once by blood clot which on its inner 
face is lightly adherent to the arachnoid and on its outer intimately adherent 
to the exposed temporal muscle. The process of organization of the clot 
commences at once and takes place much in the same manner as it would 
elsewhere in the body. There is an immediate invasion of phagocytes, fol- 
lowed almost at once by wandering and polyblastic cells and then in^ time by 
fibroblasts. These all appear to come in large part from the overlying tem- 
poral muscle and to be evenly distributed throughout the clot. Those reaching 
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the inner surface adjacent to the arachnoid membrane become arranged in a 
plane tangential to that surface, and at sixty hours there is a distinct skeletal 
arrangement of the cells corresponding to the future architecture of the dura. 
In something less than a week certain of these cells are arranging themselves 
along the inner face of the blood clot in contact with the arachnoid, so that 
one begins to see a limiting membrane resembling the endothelial lining of the 
normal dura. 

Whether these cells are derived from wandering cells, from polyblasts, 
or from fibroblasts is a matter that can only be determined by a long and 
detailed study of the special staining reactions. MacCallum 11 described the 
transition of young connective tissue cells into endothelial-like cells lining an 
infected space in the muscles of the neck of a dog and referred to the manner 
in which connective tissue lining any cavity, such as a newly formed bursa, 
may form a lining membrane. He was skeptical, however, as to this mem- 
brane ever becoming true epithelium. Aschoff 12 was likewise doubtful as 
to the occurrence of such a metaplasia. It is highly probable, however, from 
these experiments, that the endothelial or endothelial-like lining seen at this 
early period is derived from cells coming from the muscle side of the clot and 
not by the ingrowth of endothelium from the cut edge of the dura. 

This surface is then complete in about a week and at this time the clot 
loses its fibrinous adhesions to the arachnoid. From this time on the process 
is largely one of growth and condensation of connective tissue behind the 
lining cells. These bundles of fibroblasts are laid down in a plane tangential 
to the arachnoid and the newly formed endothelial layer. 

It is apparent that this healing takes place without the formation of adhe- 
sions and a study of the process detailed above explains this. The cells invad- 
ing the blood clot do not come from the arachnoid, because as there is no injury 
to that membrane it is impervious to cells, certainly in any appreciable number. 
Rather they traverse the clot, and on reaching its inner surface come to the 
normal arachnoid against which they flatten themselves, thus forming the new 
endothelial lining of the dura. The fibroblasts are in a similar circumstance 
and consequently there is no growth of these into the arachnoid, which is 
essential to the formation of an adhesion. It is apparent that the injury of 
the endothelium of the arachnoid, either mechanically or in any other manner, 
would allow such penetration and bridging of the organizing cells and conse- 
quently lead to adhesions. 

The clinical application of this problem is apparent. If the endothelial 
covering of the arachnoid is kept intact the dura will regenerate and fill its 
own defect, and that, moreover, without adhesions. If necessity or careless- 
ness leads to the destruction of the endothelial lining of the arachnoid, then 
the dura will regenerate, but with its connective tissue largely adherent to the 
adjacent layer of the arachnoid and pia and with many adhesions. 

Siimmai y. Defects in the dura of the dog operativelv induced, without 
injury to the adjacent arachnoid, heal rapidly in from one to two weeks and 
without the formation of adhesions. 
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CHRONIC EMPYEMA 

ITS ETIOLOGY, PATHOLOGY, DIAGNOSIS, COMPLICATIONS, TREATMENT 

AND FINAL RESULTS 

By Carl Eggers, M.D. 
op New York 

There is probably no suppurative inflammation of any part of the body, 
except that of bone, which leads to chronicity as frequently as inflammation 
of the pleura. The reason for this is that in addition to the element of 
infection, there are mechanical factors concerned. These factors are nega- 
tive air-pressure within the closed thorax, mobility of the mediastinum and 
diaphragm, a rigid thoracic wall, and the development of an open pneumo- 
thorax, when the chest is opened. Failure to recognize the importance of 
these, and to consider them in the treatment of the acute stage of the 
disease, may lead to the development of chronicity. 

As pointed out in former articles on acute empyema * there are so-called 
typical cases, usually following lobar pneumonia, of pneumococcus origin, 
in which the pus settles by gravity in the lower thorax, on the outer surface 
of the lung, and becomes walled off there. Drainage of such a case will 
usually lead to cure in a short time without any difficulty. The chief point 
to be considered is to make a good opening at the dependent part of the 
cavity. Healing of such a case may be hastened by irrigation and artificial 
sterilization. If the disease becomes chronic, it can usually be traced to 
some gross error in technic, or to failure to recognize simple surgical prin- 
ciples, and it can truly be said of such a chronic case, that it was avoidable. 

There are, however, many cases of acute empyema which differ from the 
so-called typical case. These are more often found in the streptococcus 
infections, but also in pneumococcus infections which follow a secondary 
or broncho-pneumonia. The exudate in these cases may be very extensive, 
it may surround a lung, it may be partly situated in the mediastinum, or it 
may become encapsulated where access to it is difficult. There may be adhe- 
sions, either old or recent, that divide the cavity into several compartments, 
and may lead to separate cavities or recesses. There may have been a per- 
foration of an intrapulmonary focus leading to a pyo-pneumothorax. The 
case may be one of latent tuberculosis with acute influenza and pneumonia 
grafted on top of it. It may be a real tuberculous empyema, with a second- 
ary infection, not recognizable in its true light at the time. Any of these 
cases present problems, sometimes difficult to solve, and it is not always 
easy to foresee all possibilities. The aspect of a case during the acute 
disease is quite different from that a few months later, when it has become 

*Empyema- Analysis of 70 Cases at Base Hospital, Camp Jackson, Carl Eggeri, 
Surg., Gyn. and Obst., April, 1919- Relative Value of Various Operative Procedures 
Employed in Acute Empyema. Carl Eggers, Journal A. M. A., October, 1920. 

142 



CHRONIC EMPYEMA 


chronic. One may consider it safer in a badly septic case to make a good 
opening, even at the risk of getting a collapse of the lung, simply animated 
by the one feeling, to save life. We know that such a collapse can usually 
be avoided by the institution of closed drainage. On the other hand, I have 
seen collapse of the lung occur in the presence of a perfectly functioning 
closed drainage. 

Chronicity in all these different types, if due to gross errors in judgment, 
or to failure to recognize causes, or failure to apply good surgical principles, 
is also to be classed as avoidable. On the other hand, there are some cases 
of acute empyema which from the very beginning show a tendency to 
become chronic, or which in the course of treatment develop conditions 
that are beyond control or not easily avoided. For this reason I have come 
to divide all chronic empyema cases into avoidable and unavoidable. 

There is perhaps no disease in which continuity of treatment is more 
important than it is in empyema. Those surgeons therefore who perform 
their own operations and themselves carry out the after-treatment, or at 
least closely supervise it, will have better results than others. In many 
hospitals it is still a common practice to discharge empyema patients before 
they are completely healed. This may be at their own request, or because 
it is believed the treatment can be successfully continued in an out-patient 
department. With this necessitated change in treatment by a man not 
familiar with the details of the case, and with the increased liability to 
secondary infection in out-patients, the tendency to chronicity is increased. 

The fact remains that quite a number of patients with this condition 
present themselves for treatment, and in order to treat them intelligently 
it is necessary to understand the causative factors and to be familiar with 
the pathology of the disease. Chronic empyema is a serious condition, 
requiring careful individual attention, and ingenuity, resourcefulness, 
patience and the application of sound surgical principles are demanded in 
order to bring many of these patients to complete cure. 

During the war the importance of empyema in general, and later of 
chronic empyema, was early recognized by the Medical Department of the 
Army. It became the policy of the Surgeon General to collect patients 
with this condition in special hospitals, where they were put in charge of 
officers trained to care for them, or who showed enthusiasm and aptitude in 
the treatment. These officers therefore had an unusual opportunity to study 
the condition and to record their findings. It was my good fortune to be 
put in charge of one of these concentration places for chronic empyema, and 
during the last few months of my army service to be ordered by the Surgeon 
General to visit nearly all hospitals in which chronic empyema patients were 
treated. The observations made in this way, together with those in civil 
practice, form the basis for the opinions expressed in this paper. 

During a four months’ period in charge of the surgical service at 
IT. S. General Hospital No. 12, at Biltmore, N. C., 192 patients with chronic 
empyema came under my immediate care. They are the ones chiefly 
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referred to in this paper. Under the policy mentioned above eighty patients 
had gradually been collected at this hospital previous to my arrival. Most 
of them had just recently come in, while a small number had been under 
treatment there for a long time. In the next few weeks following my arrival 
1 12 additional cases were admitted. A few patients were healed and were 
simply awaiting the required standard as to weight, length of time since 
healing, etc., we had set as the minimum for justifying release from the 
Army. All other patients had discharging sinuses. Some of them were in 



Fig i —Showing absolutely collapsed lung in a case with a very extensive exudate 
unrecognized for two years 


very good physical condition, ambulatory, and able to stand exercise, while 
others were underweight, and still others in a septic state, confined to bed. 
In some patients it was simply a slight obstacle to healing that prevented 
their complete cure, while others had deep sinuses or cavities requiring long 
and careful attention. 

Of the 192 patients, 170 were white and 22 colored. All were of military 
age. A few had their primary operation performed at this hospital and 
had since been on Carrel-Dakin treatment, but by far the greater number 
had been operated on at some other Army Hospital in the United States 
or had been returned unhealed from over-seas. They would usually arrive 
in groups of from four to twenty, representing the total empyema residue of 
their respective camp. 
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Questioning brought out the fact that these men had had essentially 
the same treatment as hundreds of their colleagues, who had in the mean- 
time been discharged cured. Such statements would tend to disprove that 
chronic empyema is always or nearly always avoidable. They seemed to 
show that in these particular cases, those which had become chronic, some 
element was present which was overlooked in the routine treatment of cases 
or which resisted treatment. We set ourselves the task to determine whether 
the treatment given at any particular camp was more likely to be followed 
by chronicity than the treatment given at another camp. We learned in 
this way that nearly all the cases had been on Carrel-Dakin treatment, in 
some camps given in the prescribed manner, in others only one or two 
irrigations a day. Whether this treatment had been started immediately 
after operation or several days later, seemed to make no difference. The 
same thing held true in regard to the type of operation done. Of our cases 
131 had rib resection done, and 61 some form of intercostal drainage, 
either trocar or stab incision. The impression gained ground that no matter 
what operation was done, whether a trocar catheter drainage, an inter- 
costal incision, or rib resection, and no matter what treatment was used, 
whether simple drainage, regular Carrel-Dakin or irregular Carrel-Dakin 
treatment, a certain number of cases would become chronic. The information 
obtained in this way did not give us any definite findings. 

I believe all these factors play an important role in acute empyema, 
not alone in regard to whether a patient lives or dies, but whether his 
convalescence will be short or long. In regard to the development of chronic 
empyema their role is less important except in one respect, namely, imperfect 
or inadequate drainage, which no matter what treatment has early been used, 
tends to chronic cavity formation. It is not enough to make a good opening 
in acute empyema, it has to be maintained. 

We then began to look for other possible causes of chronicity. Did the 
type of pneumonia preceding the empyema, or the type of organism produc- 
ing it, play any role? Investigation showed that the primary disease in 
these 192 cases was 


Pneumonia 44 

Broncho pneumonia 12 

Lobar pneumonia 4 

Bilateral pneumonia 7 


Bronchitis 4 

Vincents angina 1 

Mumps 3 

Measles 12 

Tonsilitis 8 

Laryngitis 1 

Influenza 86 

Rhinitis t 


67 Gun shot wounds 


116 

9 


What type pneumonia the group with forty-four cases represented is not 
certain ; however, it is certain that but four cases of the total list are called 
lobar pneumonia. The pneumonia following the diseases in the second 
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group is secondary, usually broncho-pneumonia, and if we add these 116 
cases to the majority of group i we find that most patients had a broncho- 
pneumonia preceding their empyema. This is important and especially 
interesting in connection with a report on a series of seventy acute cases 
of empyema reported by me in 1919 in which I showed conclusively that 
empyema following a secondary pneumonia is usually more serious 
and requires a longer convalescence than empyema following a 
primary lobar-pneumonia. 

When we studied the organisms responsible for the empyema in relation 
to this question, we found unfortunately that in many cases there was no 
report of the original culture present. However, there was a positive report 
of haemolytic streptococcus in sixtv-two cases, pneumococcus in six cases, 
and staphylococcus in three cases. While admitting that such a fragmentary 
report is not conclusive, it nevertheless shows that streptococcus was the 
responsible organism in a large number of patients. On admission culture 
showed a mixed infection in nearly all cases, with streptococcus as the 
predominating organism. 

Taking these two findings together, I feel justified in saying that 
empyema following secondary pneumonias, especially those due to the 
streptococcus, are more likely to become chronic than those empyemas 
following lobar-pneumonia, and due to the pneumococcus. Continuing our 
investigations we were impressed with the fact, that though we had found 
the predisposing causes for chronicity, there were local, usually mechanical 
factors responsible for chronicity in a given case. These I shall take up 
under their respective headings further down. 

Under the heading of chronic empyema may be considered three types 
of cases. 1. Old unrecognized empyema. 2. Patients who have not healed 
in the usual time. 3. Recurrences. 

1. Old Unrecognized Empyema Cases . — That patients with accumula- 
tions of pus within one of their pleural cavities may go for months before 
the condition is recognized is unfortunate, but nevertheless true. If we 
consider that empyema usually is a complication of pneumonia, and that it 
sometimes becomes fully developed only late, it behooves us to examine 
carefully all those convalescent pneumonia patients whose general condition 
does not improve satisfactorily. 

In acute empyema the pus usually collects by gravity in the lower thorax, 
and with typical signs the detection of massive exudates should present no 
difficulties. It is surprising therefore that even large collections are some- 
times overlooked. A patient came under my care sometime ago who had 
apparently carried an extensive exudate for twenty-three months. Follow- 
ing an attack of influenza in September, 1918, he had never been well, he 
complained of cough, weakness and dyspnoea. In spite of this he went 
to Work in the mines and continued until he could no longer stand up. 
After that his treatment by a private physician consisted of electrical appli- 
cations over the stomach. When he came under observation in the Public 
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Health Service in New York he showed typical signs of an extensive exudate 
on the right side, filling the entire thorax. There was no temperature. Re- 
peated sputum examinations were negative for tuberculosis. Exploratory 
puncture showed pus which on culture grew pneumococcus as the predomi- 
nating organism. Guinea-pig inoculations proved negative. The exudate 
was gradually released by means of air-tight drainage, and in the first 
48 hours over 3000 c.c. were withdrawn. The lung was found to be abso- 
lutely collapsed and has remained so, and the patient is a chronic invalid, 
still under treatment for obliteration of his enormous cavity (X-ray pic- 
ture 1). Another patient, No. 28 of the series here reported, had a large 
exudate for seven months, normal temperature, but a positive streptococcus 
culture. He had been 
punctured unsuccessfully 
fourteen times and been 
treated for unresolved 
pneumonia. With our 
present-day knowledge, 
and the means for diag- 
nosis at our command, 
such a thing should not 
happen. 

Pus collections in 
other but the dependent 
parts of the thorax, on 
the other hand, are some- 
times very difficult to 
diagnose. These encap- 
sulated pockets of pus 
may be small or large and may be found anywhere within the thorax. 
They may be situated in the mediastinum, between the lung and the 
diaphragm, or plastered against the chest wall (Fig. 2). Interlobar pockets 
also belong in this class. Physical examination is often misleading and 
■exploratory puncture negative. The greatest single aid in the detection 
of encapsulated pus is the X-ray, preferably a stereoscopic picture. Under 
guidance of such a plate exploratory puncture is more apt to be successful. 
The patients so afflicted have often for months after a pneumonia complained 
of weakness, dry cough, dyspnoea, pain in the chest and loss of weight. 
They are anaemic and look sick. Sometimes they have been treated for 
tuberculosis. The pus obtained by aspiration is usually thick, creamy in 
character, it may be sterile or it may grow organisms in pure culture, even 
though the temperature has been normal for months. 

In the series here reported there were twenty cases in which the diagnosis 
had been made late, ranging from six weeks to eight months after pneumonia. 
If left untreated such collections of pus lead to chronic invalidism in one 
•or more ways. 



Fig. 2. — Small encapsulated empyema plastered against the upper 
lateral chest wall. 
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a. They cause degenerative changes in the organs by septic absorption. 

b. They interfere with respiration and circulation. 

c. They lead to the formation of a rigid abscess wall with a tendency 
to chronic cavity formation. 

d. They may perforate into a bronchus or externally. 

The treatment is the same as that for ordinary empyema, except that the 
incision must be made wherever the pus is found. It is advisable to resect 
part of a rib. Of our twenty cases only ten healed in less than three months, 
while ten became chronic in the sense in which the term is used in this paper, 
and several later had to have a radical operation, of which one died after 
an extensive intervention. 

Unrecognized chronic empyema may well be put into the class of avoid- 
able cases. During the war it became a rule in some army camps to X-ray 
every convalescent pneumonia patient before his discharge, a practice which 
may profitably be adopted by civil hospitals and in private practice. 

2. Patients Who Have Not Healed in the Usual Time . — The classifi- 
cation of chronic empyema under this heading is an arbitrary one for there 
is no fixed time in which an empyema should heal. From a study of acute 
cases it appears that healing usually takes place in from one to three months, 
with a tendency to a shorter convalescence in the cases following a typical 
lobar-pneumonia, than in those following a secondary or broncho-pneumonia. 
For this reason it seems fairly satisfactory to make three months the arbi- 
trary time at which to consider a case chronic. This does not mean that 
when a patient has not healed in three months there must necessarily be a 
change in treatment. It does mean, however, that when an empyema contin- 
ues to drain longer than is usually the case, it becomes necessary to look 
into the condition very carefully and find out what is the obstacle to healing. 
It may not be necessary or advisable to do anything except to patiently 
continue the drainage or irrigation treatment with attention to details. In 
other cases it may become necessary to remove the condition interfering 
with healing. 

In the attempt to bring about healing, many of our patients had been 
operated upon several times, as the following table will show : 

Table I. 

No. of operations i 2 3 4 3 

No. of patients 73 67 37 13 2 

In spite of this, healing had not taken place, and though some patients 
had drained but several months longer than the usual time, others had 
existed well over a year and showed no tendency to heal. 

Table II. 

Length of time of draining. 


No. of months 2 3 4 5 6 7 8 9 10 n 12 13 14 15 16 17 18 

No. of patients 8 21 25 34 39 15 14 4 7 3 5 2 2 8 3 1 1 
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The various conditions .found in our cases, and interpreted as the causes 
of chronicity, will be discussed in detail further down. 

3. Recurrences . — Quite a number of patients give a history that they 
had healed and reopened while still in the hospital. Others had been dis- 
charged healed and were later readmitted with a draining sinus following 
spontaneous opening of the old empyema wound. Still others came in 
before rupture had taken place, complaining of pain in the side, temperature, 
loss of appetite, and perhaps a dry cough. This last group requires surgical 
intervention, but because of the difficulty in knowing where to go in, it may 
be well to apply poultices and wait for a spontaneous rupture, which usually 
occurs through the old scar. What is the cause of such recurrences ? There 
may be different causes, but in a general way it may be said that the longer ' 
a case has drained after the original operation, the more apt are recurrences 
to take place. This is due to the fact that the same causes which originally 
kept up drainage for a long time, operate to bring about recurrence. 

Among our 192 patients there were fifty-nine who had a recurrence 
at some time in the course of their convalescence. Some of these were not 
true recurrences in that they occurred within a few days or weeks after 
healing had taken place, while others had been discharged cured and did not 
have a recurrence until several weeks or months later. Thirty-one of these 
patients had been on thorough Carrel-Dakin treatment after their original 
operation, and had apparently not been allowed to close until the wound 
was considered sterile, or proven so. Recurrences may occur regardless of 
the type of primary operation. It makes little difference whether a piece of 
rib had been resected or whether an intercostal incision was done. Recur- 
rence had taken place because the drainage opening had contracted to such 
a degree that infectious material was retained, or because of the presence 
of some intrathoracic cause. These causes will be considered together with 
those held responsible for chronic empyema in general. 

Patients with repeated recurrences often become quite disabled and 
deformed. Probably owing to pain an attempt is made to fix the thorax, 
resulting in curvature of the spine, elevation of the shoulder and flattening 
of the chest (Fig. 3). 

Causes of Chronic Empyema and Recurrence . — Realizing that each 
group of chronic cases sent to us represented but a small residue of perhaps 
hundreds of cases treated at their camp in the same way, we did not feel 
justified in arbitrarily saying, they had not been treated right. The question 
was raised how much of a role their own general condition played. It must 
be conceded that constitutional causes such as syphilis, tuberculosis and 
anaemia play a role, and that complications in other organs will retard heal- 
ing, but it was usually found that when a case did not heal properly, there 
was a local cause for it present. Studying any large group of cases of this 
type brings the conviction that chronicity in some could have been easily 
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avoided, while in others no criticism at all is justified. It always has to be 
borne in mind that the patient may have been extremely ill during the acute 
period of the disease and that the best under the circumstances was done. 

When we began to study the reasons for delayed healing we found many 
different conditions, and we soon began to divide the patients into those with : 
A. Superficial fistulas. B. Deep fistula and cavities. 

A. Causes of Superficial Chronic Fistulce and Their Treatment. — In 
this group we have put the various conditions that keep up discharge from 
a superficial focus. The empyema cavity has really been obliterated, but 
some inhibition in the healing process in the thoracic wall or just beneath 
it, keeps up a discharge, 
may be associated. We 
have found the following 
causes to be responsible : 

a. Epithelialization of 
the drainage canal. 

b. Infected granula- 
tions. 

c. Osteomyelitis of a 
rib. • 

d. Fistula leading to 
cartilage. 

a. Epithelialization 
of the Drainage Canal . — 

Occasionally one sees a 
case with a deep, drawn- 
in scar, at the bottom of 
which a fistula extends 
into the chest. The tis- 
sue surrounding the fis- 
tula is hard and rigid, 
and the fistula itself more or less completely epithelialized. At the bottom of 
the fistula a few granulations are present that bleed easily when a probe is 
inserted. The discharge is but slight, but on account of a little moisture con- 
stantly present the patient is annoyed. If kept dry by means of powder, 
healing may eventually take place, but on account of the epithelial surfaces 
coming in contact during respiration or movements of the body, chafing of the 
surfaces easily take place, and dried up secretions collect in the depth and 
give rise to irritation. 

b. Infected Granulations. — A narrow tortuous canal has remained in 
many cases after the empyema proper has healed. A little discharge is 
constantly present. Healing is prevented by the presence of infected granu- 
lations along the canal and spreading out beyond under the adjoining ribs. 
The condition has often been stationary for months, and repeated attempts 
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Fig. 4. — Xew formed bone in periosteal bed of formerly resected ribs, 
and intercostal bridges in cases with intercostal drainage. 
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to bring about healing by cauterization or even curettage of the tract have 
been unsuccessful. The reason for this is that the granulations are lodged 
in the crevices of irregular new-formed bone, and behind it, where they are 
inaccessible to treatment. Local applications reach only the more superficial 
layers, while in the depth the infection continues. 

c. Osteomyelitis of a Rib . — This condition may be found not alone in 
those patients in whom a rib has been resected, but also in those with an 
intercostal incision. In the former case it is easily explained by pus coming 
in contact with the exposed ends of the rib. A sequestrum may have formed, 
often very minute, and keep up the discharge. In other cases the new-formed 
bone may be diseased and he responsible for chronicity. In intercostal inci- 
sions the pressure of the drainage tube on the border of the rib above, or 
below, or both, ma) ? lead to erosion and infection. That an intercostal tube 
does give rise to considerable irritation may be seen by studying the resected 
portions of bone of such a case, which show grooves and new bone formation 
in the form of intercostal bridges (Fig. 4). In a recent case, a child with 
streptococcus empyema, a drainage tube in an intercostal incision led to osteo- 
myelitis of a rib in three weeks. 

4. Fistula Leading to Cartilage . — In anterior drainage openings in cases 
in which a part of cartilage has been resected, one may find a persistent tiny 
fistula long after the empyema cavity has become obliterated. From time to 
time it may crust over, only to break down again. Though the condition gives 
rise to little trouble, the patient worries and his discharge from the hospital 
is delayed. Investigation shows the fistula leading to the ends of the resected 
cartilage, where chronic inflammation keeps up the discharge. Applications 
of caustics have failed to bring about healing. 

Treatment . — When these patients come under observation they have 
often bad so much conservative treatment without result, that it is unnecessary 
to waste time repeating similar procedures. However one may feel like trying. 
The fistula is usually so narrow that a tube cannot be introduced. In such 
cases applications of iodine, silver nitrate or pure carbolic may bring about 
healing. One may also use a small strip of gauze saturated with 5 per cent. 
dichloramine-T. If more radical treatment is deemed advisable, a curettage 
of the tract with subsequent local applications may lead to a cure. However, 
in some cases no results are obtained, and it is then advisable to resort to a 
more radical procedure, namely complete excision of the entire affected area. 
This treatment is applicable to the first three groups of cases. The operation 
may be done under local or general anaesthesia because the patients are in 
good condition by the time they have a narrow residual sinus, and they have 
been ambulatory for some time. 

Of our series of 192 cases, twelve belonged to this class. The operation 
is done as follows : An elliptical incision is made well beyond the fistula and 
completely surrounding it and part or all of the scar. The incision is carried 
right down to the bone and the muscles and skin are then pushed back. If a 
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rib had been resected at the original operation a bony ring may be found with 
the fistula passing through to the granulations beyond, while in intercostal 
incisions one may find more or less complete bony bridges (Fig. 4). Depend- 
ing on the case, one or two ribs are divided in normal structure, gently elevated 
to see what is beyond, and the incision then carried into the thickened pleura 
beyond the granulations. All infected tissue, the skin with the sinus tract, 
ribs and all granulation tissue with surrounding thickened pleura, is then 
removed in one piece. If a narrow fistula extends beyond this area, it must 
also be completely extirpated. By undermining the muscles and skin it is 
possible to do a complete muscle suture. Often one may turn the cut surfaces 
inward to obliterate the remaining cavity. A small split rubber drainage tube 
is inserted between the sutures, and the skin then closed. By this method one 
not only removes an 
offending sinus that has 
caused trouble for 
months, but one over- 
comes the local deform- 
ity produced by a long 
draining sinus. Removal 
of all infected tissue like- 
wise prevents recurrence. 

The muscle suture will 
completely overcome any 
depression at the site of 
operation and help to 
restore good function. 

Of the eleven cases 
operated upon in this 
way we obtained the following results: Ten healed in an average of nineteen 
days ; one healed after a long time on account of a bronchial fistula. 

The treatment of a fistula leading to cartilage is well illustrated by the 
following case. Patient F. B., operated on October 15, 1918, for empyema. 
Part of the fourth right costal cartilage was resected. Three weeks later the 
eighth rib was resected, posteriorly. This latter wound healed in February, 
1919, but the anterior fistula continued to drain. Applications of irritants 
failed to heal. In March, 1919, an attempt had been made to cure the fistula 
by operative means, also resulting in failure. In May, 1919, I operated 
upon this patient. The incision was made in clean tissue, surrounding the 
fistula, which led to the fourth costal-cartilage. The latter was removed 
in its entirety, together with a short piece of the fourth rib and a small portion 
of sternum. The wound was closed without drainage and healed firmly in one 
week and has remained so. Cartilage heals poorly and it is therefore advisable 
to resect beyond it in bony tissue. 

B. Causes of Deep Chronic Empyema Fistnlcc and Cavities and Recur- 
rences . — Although frequently considerable distinction is made between a 
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fistula and a cavity, the two conditions represent but different stages of the 
same process. The difference between a cavity and a fistula is simply one 
of size. In the former we deal with a real cavity, which may be small or so 
large as to occupy the greater portion of the thorax (Fig. 5). In the latter 
we deal with a narrow contracted cavity, often very long and tortuous and 
extending sometimes to the apex of the thorax (Fig. 6). Either class of 
patients represents a condition that has been stationary for months or which 
progresses very slowly. The amount of discharge may be small or profuse, 
it may he serous or creamy pus. The opening in the chest wall may lead 

directly into a large cav- 
ity, or it may communi- 
cate with the cavity by a 
narrow sinus. 

What are the reasons 
these patients continue in • 
this chronic state for 
months or years? Why 
do they not heal as others 
have done? The differ- 
ent causes of chronicity 
as found in our series 
are given in the list be- 
low and each group is 
then elaborated upon. 

One or more of these 
conditions may be asso- 
ciated. 1. Contracted drainage opening. 2. Improperly placed drainage 
opening; (a) too high, ( b ) too low, (c) too far forward. 3. Pockets and 
recesses. Separate cavities. 4. Infected lining membrane of cavity. 5. Rigid 
unyielding cavity. 6. Pneumothorax. 7. Bronchial fistula. 8. Foreign 
bodies. 9. Tuberculosis. 10. Dakin solution. 11. General constitutional 
conditions. 

J . Conti acted Drainage Opening . — This is the most common condition 
found in all chronic empyema cases. No matter whether a rib was resected 
at the primary operation or whether simply an intercostal incision was made, 
the opening has finally become so small that a drainage tube cannot be intro- 
duced at all, or one so small as to be unable to properly carry off secretions. 
If cases with an intercostal incision are drained a long time, the pressure of 
the tube will cause sufficient irritation of the adjoining ribs to stimulate new 
bone formation, which in time produces bony bridges. As the amount of bone 
increases, the opening will gradually contract. If the tube is left out for a 
while, or if its calibre is gradually reduced, no drainage or insufficient drain- 
age is the result. Consequently there is damming back of pus which keeps up 
the chronic infection of the cavity. A similar condition develops if a sub- 
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periosteal resection of a rib is done. New and often irregular bone formation 
develops in the periosteal bed and gradually shuts in the tube and contracts 
the opening. Unless the precaution is taken to keep the same large calibre 
tube in place the opening will soon contract to such a degree that imper- 
fect drainage is the result. 

Many surgeons to-day use the intercostal incision in acute empyema 
because they feel that it gives adequate drainage and they hope thereby to 
prevent osteomyelitis of a rib. That the first contention is correct is proved 
by many healed cases, but that the second one is not correct has been men- 
tioned above. There are any number of cases to prove the contrary. For the 
reason that good drainage is more easily maintained if a portion of rib has 
been resected, I believe the best routine method of operating to-day is costec- 
tomy. By gradually reducing the length of drainage tubes, instead of their 
calibre, no difficulty is experienced in bringing the great majority of all acute 
empyema cases to a successful conclusion. 

2. Improperly Placed Drainage Opening . — In discussing this subject we 
have to consider what is the best routine incision. In a typical empyema case 
the fluid collects by gravity in the lower thorax. Experience has shown that 
the costophrenic sinus usually becomes obliterated quite early, so that the 
floor of the cavity is found opposite the eighth or ninth rib. In these patients 
therefore resection of a portion of the eighth or ninth rib, or an intercostal 
incision in the eighth or ninth interspace, just external to the angle of the 
scapula, will place the drainage at the most dependent part of the cavity. 
The incision should always be made in such a way that good drainage will 
result while the patient is in bed on his back. Such an incision will give 
equally good drainage in the erect position, and that is important, for the aim 
in empyema is to get the patient out of bed early. The above-mentioned 
incision is therefore recommended in the typical case. Any variation from 
this may lead to imperfect drainage. Thus we have found that the drainage 
opening may be too high, too low, or too far forward. If it is too high, 
sacculation of pus is the result. In such a patient it will be necessary to 
change his position at dressing time in order to adequately clean out the 
cavity. At the next dressing a similar condition is found. In the desire 
to place the drainage opening at the lowest part of the cavity it is sometimes 
made too low. If, for instance, the tenth or eleventh rib is resected, imper- 
fect drainage is also likely to result, because in the attempt to obliterate the 
costophrenic sinus the diaphragm becomes adherent to the chest wall, firmly 
enclosing the drainage tube. The latter finally will enter the cavity above 
only through a narrow sinus. As soon as the tube slips out, or is left out, 
a valve-like action takes place, closing the fistula, allowing damming back of 
pus, and favoring chronicity (Fig. 7). 

A similar condition is apt to occur if the opening is made too far forward 
in the same rib bed. Valve action will here also develop and lead to imperfect 
drainage. With any of these improperly placed openings chronicity is of 
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course more likely to result if the drainage opening is at the same time allowed 
to contract. 


In patients with encapsulated empyema the drainage has to be established 
wherever pus is found. One sometimes feels very fortunate in finding it at 
all, after many unsuccessful attempts have been made. The question of 
drainage at the most dependent part can be taken up later. That it is some- 
times very difficult to enter a small cavity is amply demonstrated by a number 
of cases that came to us. Case No. 28 had been unsuccessfully punctured 
fourteen times before he came to us, about seven months after his pneumonia, 
with the diagnosis of unresolved pneumonia. 

In very sick patients one may find it at times advisable to establish drain- 
age at a place not representing the dependent part of the cavity. The criti- 
cism in these cases is not 




that the opening was 
made, but that no effort 
was made later to correct 
the condition. If after 
several weeks one finds 
that there is poor drain- 
age on account of an 
improperly placed open- 
ing, the condition should 
be corrected. One should 
not allow months to pass 
and the patient to be- 
come a chronic invalid. 

5. Pockets and Rc- 


Fig 7 — Empyema cavity with a narrow fistulous outlet situated 
very low and responsible for imperfect drainage. 


c csscs — .S' e par ate 
tics . — These are 


Cavi- 

more 


common than is ordinarily believed. Not every empyema represents a 
smooth- walled globular or flattened cavity. In the attempt to wall off a 
suppurative fluid within the pleura, adhesions form between the lung and the 
chest wall, and sometimes divide the cavity into several compartments. In 
other cases old adhesions may be present from a former pleurisy. When the 
empyema is drained, the lung will gradually expand. Unless one has been 
dealing with a smooth cavity, this expansion will be irregular, and in this way 
small compartments or recesses are shut off from the main cavity. They may 
continue to communicate with the main cavity by a narrow fistula and for 
a while drain into it. As the expansion of the lung increases thev mav 
become entirely shut off and in this way a separate cavity may develop. 
Pockets and recesses may be found anywhere near the margin of the cavity, 
extending upward, to the mediastinum, or downward. The most common 
ones are found to extend into the costophrenic sinus, either forward or 
backward, sometimes several inches deep. These recesses represent 


15fi 


narrow 
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tortuous sinuses, lined with infected granulation tissue and sometimes con- 
tain pus in their distal end. They are responsible for continuation of infection 
in the main cavity, as well as for recurrences. 

If a patient is observed carefully during his convalescence such pocketings 
of pus may be diagnosed and steps taken to drain them. As long as they com- 
municate with the main cavity they may be recognized by the following: 



Fig 8 — Separate empyema cavity in a patient in whom one cavity is being drained 
through a resection of the ninth rib, posteriorly This cavitv was later drained by a 
resection of the seventh rib, more anteriorly. 


During irrigation it will be found that after a while the fluid returns clear. 
If the position of the patient is now changed and pus again flows, or if it 
flows upon coughing or straining, the existence of a pocket is strongly to be 
suspected. An X-ray taken after the injection of the cavity with bismuth 
will usually clear up the diagnosis. If a pocket becomes completely shut off, 
a little temperature may develop, and the patient may complain of pain and 
increased dyspnoea. Sometimes these pockets break spontaneously into the 
main cavit}^, in other cases they are opened by an exploratory forceps intro- 
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ducecl at dressing time. Sometimes, however, an entirely separate cavity 
exists that has apparently had no communication with the main cavity. In 
the presence of an open thorax physical signs are misleading, and in such 
cases the greatest aid in diagnosis is the X-ray. Figure 8 represents such a 
separate cavity, existing in a patient in whom another cavity is being drained 
through a resection of the ninth rib. The pocket shown was later drained 
by resection of a portion of the seventh rib, more anteriorly. This pocket 
•was suspected a few weeks after the original operation, because the return 
flow from the cavity was clear and still the temperature did not go to normal. 

Pockets and recesses are more common in the empyemas following a 
broncho-pneumonia and of streptococcus origin, than in those typical pneumo- 
coccus empyemas following lobar pneumonia. 

The use of the X-ray during convalescence is strongly to be recommended. 
It helps one to localize pockets, to note diminution in the size of the cavity, 
and it enables one to take steps early to counteract any influences tending 
to chronicity. 

4. Infected Lining Membrane . — In patients who have drained a long time, 
especially in those in whom retention has taken place from time to time, or 
who have a contracted drainage opening, the abscess wall eventually becomes 
very thick, varying from one-quarter to three-quarters inch. Establishment 
of improved drainage, followed by Dakinization, sometimes leads to a cure. 
In other cases healing fails to result. Investigation led us to look for the 
cause in the wall itself. On the theory that the abscess wall of an old 
empyema is similar to that of other suppuration wounds, as for instance osteo- 
myelitis, we had sections made of the parietal pleura. In many instances we 
found collections of round cells and minute abscesses. Frequently it was 
possible to demonstrate cocci in these little abscesses. It appears therefore 
that it is the breaking down of these abscesses that leads to reinfection and 
recurrence in a certain number of cases. 

5. Rigid Unyielding Cavity . — Without any other complication, and with 
good drainage established at the dependent part, a cavity will at times refuse 
to heal. As long as organisms are present they may be held responsible, but 
after the cavity has been sterilized and healing still refuses to take place, 
we have to look for other causes. Nature has done all she can do by drawing 
in the chest wall, pushing up the diaphragm and pushing or drawing out the 
lung. The walls are simply so rigid that they cannot approximate. Some- 
times closure will take place if a sterile dressing is applied and the cavity 
sealed without disturbing it. It has been found that the edges may join and 
that by a gradual absorption of air the cavity will obliterate after several 
months. This is however an uncommon observation. Sometimes it is im- 
possible to sterilize a cavity, even with the most scrupulous attention to the 
details of the Carrel-Dakin treatment, and the discharge will continue. These 
patients have to be subjected to a radical operation. 
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6. Pneumothorax . — Any large empyema cavity is apt to be called a 
pneumothorax. It is my belief, however, that this term should be reserved 
for a certain type of case, which differs in its development from the usual 
empyema. The essential difference is that in ordinary chronic empyema we 
deal with a compressed lung, while in pneumothorax we are dealing with a 
collapsed lung. The pathological picture of the two conditions differs in 
various important points, and the mode of formation is different. In ordi- 
nary empyema the fluid develops slowly, and as it increases, the lung is 
gradually compressed, the fluid being surrounded by a wall of adhesions 
which keep it away from the free pleural cavity. When such an empyema is 
opened, the lung will not collapse, it may even partly reexpand immediately, 
because the pressure of the fluid has been removed. Such a cavity is a true 
empyema cavity. Pneumothorax, on the other hand, is produced ‘in one of 



Fig. 9. — Typical chronic pneumothorax filled with bismuth. 


two ways, either by the perforation of a lung abscess, leading to pyo-pneumo- 
thorax, or by an early operation at a time when no adhesions have formed to 
hold the lung to the chest wall. In either case the lung collapses and remains 
in that condition. This is the reason pneumothorax presents so much diffi- 
culty in healing. 

In chronic empyema, the cavity may be any size or shape, but it will be 
found that the lung is adherent to the chest wall at the apex, as well as at the 
sides, so that a portion of it is functionating. In a pneumothorax, on the 
other hand, we have one large cavity extending from the diaphragm to the 
apex of the thorax. The lung has completely collapsed towards the mediasti- 
num, and is thrown out of function. In the X-ray the visceral pleura is shown 
as an almost straight vertical line, and after bismuth injection a long vertical 
cavity is shown (Fig. 9). 
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In the entire series here considered there were only eight cases with 
a pneumothorax. I think the reason we did not have more is because most 
of the patients who developed an acute pneumothorax died. These cases 
simply represent the survivors. With the recognition of the importance of 
acute pneumothorax, and the value of delayed operation, as well as with the 
improved methods of closed drainage in those patients, in whom early opera- 
tion is indicated, chronic pneumothorax should come under treatment less 
often than heretofore. 

It is a difficult condition to heal, and because the lung collapses, changes 
take place in its tissue which do not favor reexpansion. Unless the condition 
is recognized early, before fibrous tissue bands extend from the pleura into 
the lung parenchyma, it is impossible to bring about inflation of the lung. 
If recognized early, good drainage combined with arm exercises and the use 
of blow-bottles, may bring about a cure. In late cases radical operation 
aimed at obliteration of the cavity, is indicated. Some of the most 
difficult problems in this series were presented by patients with a 
chronic pneumothorax. 

7 . Bronchial Fistula . — I have considered this subject in a separate paper ,y 
to which the reader is referred. As stated therein, large bronchial fistulte are 
the result of traumatism from without, perforation of a lung abscess, 
or operative intervention for a lung abscess. Those opening on the 
skin have to be attacked surgically, and closed. Those opening into 
the pleural, or rather empyema cavity, will usually close spontaneously. 
This is especially true of the smaller communications which may be real 
bronchial openings or simply abrasions of the lung parenchyma. The 
larger ones may refuse to heal and be responsible for the persistence of a 
chronic empyema. In such cases a radical operation is indicated, the aim of 
which is mobilization of the chest wall and the lung. This mobilization brings 
about the mechanical conditions necessary for healing. Recognition of these 
bronchial communications usually presents no difficulty. 

8. Foreign Bodies . — Two types of foreign bodies have to be considered, 
tubes accidentally lost in the cavity, and foreign bodies introduced from with- 
out, usually the result of gunshot injuries. The former are an avoidable 
cause of chronicity, while the latter are not. In our series we had twelve 
cases in which at some time in their convalescence a foreign body was found, 
a rubber tube in five and a bullet or shell fragment in seven. 

The question may be raised whether these foreign bodies are the cause 
of chronicity, or whether they are simply incidental to it. They may be alone 
responsible for keeping up a discharge and their removal will lead to prompt 
healing, or they may be removed and the discharge will continue just the 
same. This is due to the existence of some other cause of chronicity, such 
as inadequate drainage. Sometimes a foreign body may heal in and later 
lead to recurrence, or it may become entirely encapsulated. 

tThe Treatment of Bronchial Fistula: by Carl Eggers. Axnals of Surgery, 
September, 1920. 
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To avoid loss of a tube, one should always keep a pin through its outer 
end, but in spite of this a tube may slip in by the pin cutting through. This 
has been repeatedly observed. For this reason it is advisable that the same 
person dress the patient on successive days, so that the loss of a tube may 


not escape attention. 1 £ 
a tube has been lost, its 
removal may be simple 
or quite difficult. It may 
be possible to grasp it 
with forceps and extract 
it. In other cases it may 
float into view or even 
out of the wound during 
irrigation, especially if 
the cavity is filled while 
the patient lies on his 
normal side. Sometimes 
it is necessary to enlarge 
the opening to extract it. 

The diagnosis can 
usually be made by 
means of the X-ray. The 
better, or rather the 
purer the rubber, the less 
apt is it to show on ; 
the plate. 

In gunshot cases it is 
not only projectiles that 
keep up a discharge, but 
other foreign bodies, as 
pieces of uniform or 
leather may be respon- 
sible. 
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p. Tuberculosis . — 

Typical cases of tuber- 
culous empyema are not 
to be considered here, but 
only those cases which 
have been considered em- 
pyema of ordinary ori- 
gin, and in which on 
account of chronicity special effort has been made to make a diagnosis. The 
general condition of these patients is often quite good, but some of them are 
physical wrecks. 

In any patient, in whom a discharge continues for a long time, in spite of 
good drainage and irrigation treatment, tuberculosis must be considered. 


Fig. io. — C hronic cavities filled with bismuth, showing variation in 
position, size and shape. 
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Tubercle bacilli can sometimes be demonstrated in a smear from the dis- 
charge. In other cases a guinea-pig injection may be positive. In still others 
one may make the diagnosis on a section of excised pleura. The patient may 
have tubercle bacilli in his sputum, and may have been suspicious of pulmo- 
nary tuberculosis before he developed empyema, or he may have an old healed 
apical lesion. Sometimes no intrapulmonary focus can be made out at all, 
even!' in the presence of a positive tuberculous pleuritis. The presence of 
tuberculosis does not preclude the possibility of healing. Even these cases are 
favorably influenced by Carrel-Dakin treatment, and may heal. In other 
cases a. radical operation may lead to a cure. In still others the general 
condition is of prime importance. They have to be subjected to a regular 
course of anti-tuberculous treatment, being content to keep the wound clean. 
The use of iodoform oil injections in these patients is recommended, com- 
bined with sunlight treatment. A tuberculous empyema, recognized as such 
should not be opened unless secondary infection has developed. 

In our series there were two proven and eight suspicious cases of tuber- 
culosis. Of the latter, two have since died of tuberculosis. 

10. Dakin Treatment . — Occasionally a case comes under observation in 
which Carrel-Dakin treatment has been faithfully followed for a long time 
without having been able to produce healing, even if sterility had been 
obtained or if the case was clinically sterile. In the absence of other factors 
that could be held responsible, we have resorted to the simple expedient of 
removing the tubes and discontinuing all irrigations, and have been gratified 
to see the empyema obliterate and the wound close in a very short time. A 
well Dakinized cavity will^ become dry in a remarkably short time after 
stopping treatment. In some of these patients it appears that the presence 
of Carrel tubes acts as an inhibitory agent and prevents expansion of the 
lung, and the Dakin solution itself acts as an irritant and keeps up 
the discharge. 

11. General Constitutional Condition . — This subject is considered last, not 
because it is of little importance, but because it plays after all a secondary role. 
As mentioned before, it has been our experience that in practically all chronic 
empyema cases there is a local condition to account for the chronicity. On 
the other hand, it is also true that, the local conditions being favorable, and 
drainage well established, healing will take place more rapidly in those patients 
in good condition and with no constitutional disease than in those who may 
have been weakened by the co-existence of other conditions. The aim is 
therefore to improve the general condition of the patient while drainage 
is going on. This is best done by the administration of wholesome general 
diet, with the addition of milk and eggs. Deep breathing exercises, arm exer- 
cises and fresh air and sunlight, are all of great importance. 

Diagnosis. — A diagnosis of the severity and extent of the condition is 
necessary for intelligent treatment. First in order is a careful history, espe- 
cially in regard to the antecedent disease, in order to determine whether the 
patient is more likely to have had a lobar or a broncho-pneumonia, or whether 
tuberculosis has to be considered. It is necessary to inquire regarding the 
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presence of cough and the kind and amount of expectoration, for this gives 
information as to the likelihood of an associated lung abscess. Whether 
Dakin solution is well borne or not, as in cases with bronchial communication, 
has to be determined. This is followed by a physical examination and cul- 
tural examination of the discharge. The thoracic fistula is carefully examined, 
whether it is superficial or deep, whether it has contracted, whether it leads to 
rough bone. The cavity is then measured and an attempt is made to deter- 
mine whether retention and pocketing exist. An X-ray of the chest is taken 
for general orientation and the possibility of the presence of a foreign body. 
For accurate understanding such an X-ray is usually unsatisfactory, but it 
shows whether there is 
thickened pleura, or a 
secondary pocket, or 
fusion of ribs, or some- 
times osteomyelitis. The 
most important aid in the '■ 
diagnosis is obtained by 
injecting the sinus or 
cavity with an opaque 
fluid and then taking a v 
stereoscopic X-ray. If it , 
is possible to insert a ; 
catheter, it is passed to ; 
the apex of the cavity 
and the opaque solution ! 
injected, otherwise a j 
blunt-nosed glass syringe > 
is put into the sinus j 
opening and the injection 
done in that way. We use for this purpose a suspension of bismuth subnitrate 
20 per cent, in cottonseed oil, and add to this 3 per cent, acacia. This oil is 
easily injected, gives an excellent picture, and has the additional advantage 
that it will flow out readily after the pictures have been taken. Excellent out- 
lines of cavities and sinuses with their ramifications are obtained in this way 
(Figs. 10 and 11). After the cavity has been emptied by the patient Straining, 
another picture is taken. This gives valuable information, for in this 
way one can see whether there is bismuth retention in narrow recesses 
or pockets. 

We have seen no untoward effects from the injection of this bismuth emul- 
sion. No symptoms of poisoning have been encountered. The precaution 
should be observed to inject slowly and without too much force, interrupting 
from time to time to allow air bubbles to escape. 

Complications . — Most of the so-called complications of chronic empyema 
are really complications that developed during the acute stage and are carried 
over into the chronic stage. 
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~i. 11. — Chronic empyema of posterior chest, draining through an 
anterior fistula. Diagnosis made by bismuth injection. 
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The most common one is anaemia, ranging from mild affections to very 
severe secondary anaemia. It is due to sepsis, especially streptococcus sepsis. 
Free drainage of the empyema cavity, Carrel-Dakin treatment, plenty of 
nourishing food, medicines, fresh air and light exercise out of doors help 
to restore the blood condition to normal. Among the real complications 
endocarditis, myocarditis, and multiple arthritis are the most important. 
The heart of some of these patients is very rapid, accompanied by dyspnoea 
on slight exertion, which is not accounted for by the throwing out of function 
of the lung on the affected side. Displacements of the heart with fixation in 
abnormal positions may be responsible. In most patients the heart condition 
recovers, while a few remain chronic invalids. In our entire series there 
were four cases with a real endocarditis. Joint involvements are also not 
common. Transitory joint pains are frequently encountered, especially in 
patients with a contracted drainage opening, and in recurrences. Pain in 
the joints is sometimes the first symptom patients with a recurrence complain 
of. It is no doubt due to absorption of toxic material. Severe joint involve- 
ment was encountered in only four cases, and in two of these it was due 
to the use of Dakin solution. 

Lung abscess is really the primary disease in some cases of empyema, 
and should therefore not he considered here as a complication. 

Bronchial fistukc have been mentioned above. 

One of our cases developed an acute streptococcus septicaemia after he 
had been healed for a few weeks. Although he looked like a hopeless case, 
he recovered after the administration of large doses of anti-streptococcus 
serum and three blood transfusions from a patient who had recovered from a 
streptococcus empyema. 

Treatment . — Treatment directed towards improving the general condition 
is carried out coincident with attention to the local condition. 

The patients are put on a liberal mixed diet, and milk and eggs are given 
between meals. They are kept out of doors whenever the weather permits. 
Deep breathing is encouraged and lung expansion with the aid of blow-bottles 
is practiced. Light arm exercises are begun early, and as soon as the general 
condition of the patient permits regular setting up exercises are carried out 
and gradually increased. These exercises aid expansion of the lung, they 
bring about better oxygenation of the blood and better emptying of the cavity. 
The patients with chronic empyema are often depressed and discouraged, and 
it is necessary to instil a more hopeful attitude. This can be brought about 
by having them associate with patients similarly afflicted, but nearer a cure. 

The local treatment has to depend on the conditions found on admission. 
Superficial sinuses and their treatment have been discussed above. We are 
here concerned with deep sinuses and with cavities. Regardless of the under- 
lying condition we have put these patients on Carrel-Dakin treatment with the 
idea of improving the condition of their wound and to clear up sepsis. The 
great majority of the patients have insufficient drainage when they come 
under observation, either due to a contracted drainage opening, or to an 
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improperly placed drainage opening. The first concern therefore is to give 
them an opening sufficiently large to allow the introduction of antiseptic solu- 
tions and to assure free exit. This is done in various ways either by the grad- 
ual dilatation of the existing opening, or by an operative enlargement of the 
opening or by the establishment of a new opening at the dependent part of the 
cavity. The simplest way is tried first, either by choice, or because the patient 
objects to anything requiring a knife. In many patients it is possible to bring 
about gradual dilatation of the drainage canal with the aid of a stiff catheter 
or bougie. This catheter is allowed to remain in place 24 hours and the 
following day a larger one is introduced. By these means one can often get 
enough dilatation to admit one or two Dakin tubes and an outlet tube. Regu- 
lar Carrel-Dakin treatment is now started, using an amount somewhat less 
than the capacity of the cavity. Quite a number of cases are cured in this way. 

If a bony ring has formed around the sinus opening, making dilatation 
impossible, it is best to operate. Short pieces of one or two ribs are resected 
under local anaesthesia and the entire fistula dissected out. Several Dakin 
tubes and an outlet tube are inserted and the treatment started at once. It 
is surprising how quickly many of these patients will clear up after good 
drainage is established and the old infected sinus tract removed. 

If it is found that sacculation of pus takes place, due to a drainage opening 
placed too high, a new incision is made at the dependent part of the cavity. 
The site of this new incision is determined upon after thorough study of the 
case with the aid of a probe or an X-ray after bismuth injection, or both. At 
the time of operation the old sinus is curetted and is then allowed to close. 

In patients who resist this treatment other causes have to be looked for. 
A foreign body may be present which, if accessible, must be removed, and 
conservative treatment then continued. In case a lobulated cavity is present 
or a separate cavity, a counter-incision may clear up the condition. The 
majority of chronic empyema patients are cured by the simple methods just 
described, but a certain number refuse to heal. Drainage and superficial 
sterilization of the cavity alone, or combined with attention to the general 
condition of the patient are not sufficient. In these patients certain factors are 
responsible which do not yield to simple measures, and radical operation has 
to be resorted to. One may be dealing with a lung which has become so fixed 
in its position, that it is unable to expand, the lining of the cavity may be 
infected in its deeper layers and lead to reinfection, there may be recesses 
or pockets, we may be dealing with a collapsed lung, or with tuberculosis, or 
there may be a foreign body which is inaccessible, or there may be one or 
more broncho-pleural fistulse. The treatment of all these conditions will be 
considered in a separate paper, to be published shortly. 

Carrel-Dakin 'Treatment . — Though this method of treating suppurative 
wounds has been used now for a number of years, there is still no unanimity 
of opinion as to its value or usefulness. Some surgeons consider its introduc- 
tion one of the greatest medical achievements of the war, while others are 
very emphatic in its condemnation. I was never swept away by the wave 
of enthusiasm that passed through the surgical world in 1917 and 191S, when 
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extraordinary claims as to its efficacy were made. In order to test the merits 
of Dakin solution, I used it extensively during the war in ordinary suppurative 
wounds as well as in empyema. In a paper on a series of acute empyema cases 
reported in 1919 £ I ventured to say that comparisons between cases treated 
with Dakin’s or other antiseptic solutions and those with simple drainage 
failed to show any superiority in favor of Dakin solution. Nevertheless, I 
used it exclusively in another unpublished series of acute empyema cases 
and became convinced that by these means we were unable to materially 
shorten the course of the disease. The solution has, however, certain advan- 
tages. It keeps the wound clean, it does away with foul-smelling, disagreeable 
pus, and thereby prevents absorption of septic material. I believe in using 
it in acute empyema early in the disease only for one daily irrigation, and 
later, when the acute inflammatory reaction of the pleura has subsided, in the 
regulation manner. Even then I do not favor its continuous use, but rather 
prefer to use it at intervals for a few days only and alternate with several 
days of simple drainage. The burning and annoyance patients at times com- 
plain of are thus avoided, and during the periods of simple drainage blow- 
bottles may be used to advantage. 

In chronic empyema, on the other hand, I believe Dakin solution to be of 
really great value. No one, who has seen a large series of cases cleared up 
by the scientific application of the Carrel-Dakin method can fail to be 
impressed. Of our 192 patients, 173 had received Carrel-Dakin treatment 
at some time during their convalescence before they came to us, given more 
or less according to regulations, and 19 had been treated by simple drainage. 
At our hospital all were put on intensive Dakin treatment as soon as proper 
drainage had been established. The solution was injected every two hours 
during the day and every four hours at night. The amount was slightly less 
than the capacity of the cavity. The wound was cultured once a week, and as 
soon as a sterile culture was obtained, the test was repeated every day without 
change in treatment. After seven consecutive cultures had been reported 
negative all treatment was discontinued and the wound sealed and left undis- 
turbed for a week. At the end of that time it had usually closed or nearly 
so and simple sterile dressings were reapplied. 

Disadvantages of This Treatment. — 1. The patients are always wet, which 
is at times very annoying to them. We have tried to overcome this by having 
an inner and an outer dressing. The inner one consists of several layers 
of gauze surrounding the tubes, and is held in place by adhesive plaster strips 
to which tape is attached. This dressing is not disturbed during the day. 
The outer dressing consists of large pads reaching well down to the lumbar 
region, and is held in place by a binder. These pads may be changed by the 
nurse any time during the day or night. 

2. The skin often becomes irritated. Some patients are so susceptible 
that they easily develop an eczema. The treatment is preventive. As a first 

t Empyema. Analaysis of 70 Cases at Base Hospital, Camp Jackson. Carl Eggers, 
New York. 
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requisite one should make sure that the solution is properly made. The skin 
should he protected with vaseline strips, smoothed out onto the skin so that 
no solution can get under it. These strips should run up to the wound edge, 
but not onto the granulations. Once an eczema is established, the use of the 
solution should be discontinued for a few days and drying ointments used 
in the meantime. Another important point is to clean the skin with alcohol 
at each dressing and to dry it before applying the vaseline strips. 

3. Burning in the wound is usually complained of only by patients with 
acute empyema. It is due to the irritant action of the solution on the acutely 
inflamed pleura and on the cut surfaces of the soft parts of the chest wall. It 
is best avoided by using it as indicated above. Occasionally patients with 
chronic empyema complain so much that it is wise to discontinue its use 
for a few days or permanently. 

4. Nausea, vomiting or diarrhoea are at times encountered, and do not 
yield until Dakin solution is discontinued. Nausea alone is quite common and 
is experienced by some patients at every injection of the solution, while actual 
vomiting or diarrhoea are encountered infrequently. 

5. Arthritis was found to be due to the use of Dakin solution in two 
cases. The demonstrations were so decided that there was no doubt about tbe 
relationship. The arthritis in both cases was multiple in type, accompanied 
by swelling and redness. The pain was excruciating. It began to subside a 
few hours after discontinuing treatment. Repeated tests were made on both 
these susceptible patients. While they were entirely normal, Dakin solution 
was again used and in a few hours the pain and swelling in the joints became 
so severe that it had to be discontinued. Whether it is due to the action of 
the solution itself, or whether the solution liberates toxins in the empyema 
cavity which, when absorbed, cause the symptoms, could not be determined. 

6. It seems that occasionally Dakin solution may be responsible for con- 
tinuation of temperature. W e had one patient, a bilateral empyema, in whom 
this was very noticeable. Careful examination had failed to reveal any com- 
plication, there was no pocketing, but the temperature went to 102 or 103 
every evening. Discontinuing Dakin solution brought the temperature to nor- 
mal in two days and it remained that way. A subsequent test again brought 
a rise of temperature, which again promptly subsided when the solution 
was stopped. 

Results Obtained . — Of the 192 patients under our care 12 had a superficial 
fistula and were treated by complete excision of the tract with surrounding 
diseased skin, bone and pleura as described above. 

All the other 180 patients were treated by the Carrel-Dakin method. 
This treatment was continued as long as there was reason to believe it would 
lead to healing. Of this number 62 showed no tendency to heal or conditions 
were recognized that interfered with healing. These patients were therefore 
subjected to a radical operation and are included in a paper on the radical 
operation for chronic empyema to be published shortly. 
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Of the remaining nS patients, 104 healed in an average of 116 days from 
the last operation, and 14 were transferred unhealed. In these unhealed 
patients the chances for healing were good, they simply required more time, 
and they were therefore not operated upon. 

In the four months’ period I was in charge of General Hospital No. 12, 
from the end of April, 1919, until the end of August, 1919, when the hospital 
was closed, 

141 cases were discharged healed. 

45 cases were transferred to other hospitals. 

4 cases were discharged unhealed at their own request. 

2 cases died after a radical operation. 

The healed cases were made up as follows: 


After excision of superficial fistula 11 

After Carrel-Dakin treatment 104 

After radical operation 26 


141 

The group of cases transferred to other hospitals was made up as follows: 


Unhealed, and still on Carrel-Dakin treatment 14 

Unhealed after excision of superficial fistula 1 

Unhealed after a radical operation 27 

Healed, but transferred on account of complication 3 


45 

The patients of this group who were unhealed after a radical operation 
were convalescing. Some had been operated upon but shortly before they 
were transferred ; they simply required more time. It is known that of these 
unhealed transferred patients, 

19 healed soon after transfer. 

9 remained unhealed. 

2 died later of tuberculosis. 

12 have not been heard from. 


42 

At the time of discharge we made observations on the physical condition 
of all patients and noted their chief complaint. 

Weight is an important index of the patient’s condition, and we utilized 
it in determining whether a patient was fit for discharge. It is an interesting 
fact that many empyema patients put on weight, considerably beyond their 
normal, while they are convalescing. At the time of discharge : 

45 had their normal weight. 

40 were overweight. 

22 showed extreme overweight, 15 lbs. +. 

19 were up to 5 lbs. underweight. 

15 were up to 10 lbs. underweight. 

141 
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Dyspnoea in some degree was found present in the majority of cases. 
However, this applied chiefly to walking out of doors in rolling country. 
To the question: “Do you get short of breath?” 

40 answered “ no.” 

82 had slight dyspncea. 

3 marked dyspncea. 

141 

Chest measurements were made with an ordinary tape measure, from the 
median line in front to the median line behind, at a level just below the 
nipples in front and below the angle of the scapula behind, with the chest 
at rest. 

55 cases showed no difference between the two sides. 

43 cases measured x inch less on the affected side. 

34 cases measured 2 inch, less on the affected side. 

9 cases measured 3 inch, less on the affected side. 

141 

Expansion was rated by simple observation only, both from the front and from 
behind. It -was found to be good in 87 patients. 

restricted in 47 patients, 
poor in 7 patients. 

141 

Deformities of 141 patients examined 66 showed no deformity. 

57 showed slight flattening of the chest. 

23 showed marked flattening of the chest, 

30 showed various degrees of curvature 

of the spine. 

11 had shoulder elevation on the affected 

side. 

14 had shoulder elevation on the normal 

side. 

Flattening of the chest is not in all cases clue to collapse of the chest wall. 
In many instances, especially in those less marked, it is due to atrophy of the 
pectoral muscles caused by non-use of the arm. Exercise will restore many of 
these to normal. When due to actual collapse of the chest wall, which repre- 
sents one of nature’s efforts to obliterate the empyema cavity, the deformity 
is permanent. 

Curvatures of the spine also frequently respond to exercise, but if they 
have persisted for a long time, they may be permanent. Attention has been 
called to the importance of not allowing empyema patients to remain long in 
bed in a cramped position, but to get them out early and to encourage the use 
of their muscles. Some of the spinal curvatures are improved by radical 
operation which does away with the fixation of the chest caused by fusion of 
ribs and thickened contracted pleura: 
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Shoulder elevations are acquired postural deformities. The treatment is 
chiefly preventive. It must begin in the acute stage of empyema. Owing to 
pain or cumbersome dressings patients with empyema are inclined to assume 
different abnormal postures. Correcting positions early and encouraging 
patients to use their muscles and breathe deeply, especially while standing 
in front of a mirror so that they may observe themselves, are important fac- 
tors in preventing permanent deformities. 

All these observations were made on healed patients, in some about two 
months after closure of their wound, in others only two weeks after healing. 
Many of the lesser degrees of deformity will improve as time goes on, but 
it is nevertheless true that a large number of patients healed after having 
had chronic empyema for a long time are permanently damaged., They are 
usually able to follow their former vocation, but aside from varying degrees 
of deformity they have less endurance, the}'- are apt to become dyspno eic and 
they frequently have pain in the affected side. It should therefore be the aim 
of every surgeon treating acute empyema patients to prevent them passing into 
the chronic stage. Restitution to normal usually takes place if drainage has 
not been continued too long. 

My sincere thanks are due the different surgeons and nurses of General 
Hospital No. 12 for their excellent spirit of cooperation, their devotion to 
duty and their attention to the details of the Carrel-Dakin technic, which made 
the described results possible. I want to especially thank Miss Elise Kudlich, 
not alone for her aid as an expert technician in the use of the Carrel-Dakin 
method, nor for her help in collecting information about patients, but for her 
sympathetic, cheerful and helpful attitude to the unfortunate and discouraged 
empyema patients who came under her care. 
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LATE RESULTS IN 978 TRACED CASES 
By Seward Erdman, M.D. 
of New York 

FROM THE SECOND SURGICAL DIVISION OF TIIE NEW YORK nOSPITAL 

In the five-year period from January i, 1915, to January 1, 1920, there 
were performed 1093 elective operations for inguinal hernia in the male, on 
the Second Surgical Division of the New York Hospital, under the direction 
of Dr. E. H. Pool. 

To date there are 73 known recurrences, or 6.67 per cent. In addition 
there were 32 emergency operations for strangulated inguinal hernia in the 
male, which are not included in this report (as they will be published at a 
later date). 

Of the 1093 elective operations, we have succeeded in adequately tracing 
978 cases, or 89.5 per cent., and it is our intent to base the analysis of “ late 
results,” solely upon the 978 traced cases. 

By adequately “ traced,” we mean that 908 cases have returned to the 
hospital for careful examinations by different members of the attending 
staff, not by the operator alone. We have included 70 cases reported by 
letters from physicians who had examined the individual, or letters announc- 
ing the acceptance for service in army or navy, or letters stating that a 
second operation for the hernia had been performed. Letters based solely upon 
the patient’s own impressions have not been accepted by us as convincing. 

Thus of the 978 traced cases, 92.84 per cent, have returned for examina- 
tion, and 7.16 per cent, were traced by letter. 

The follow-up system of the Second Surgical Division calls for examina- 
tion of the patient on at least three occasions, respectively, at three months, 
at one year, and at two years after the hernia operation. 

An analysis of the series here presented shows that the return visits 
actually averaged more than 2.5 for each patient, over periods ranging from 
the minimum of three months up to seven years. 

Certain cases of doubtful prognosis or unusual interest have been 
reexamined as many as eight and ten times. 

The operators in this series were nineteen surgeons, a large proportion 
being house surgeons but always under the immediate direction of a member 
of the attending staff of the division. 

The known recurrences among 978 traced cases number 73, or 74.6 
per cent. 

We believe that actual examination of the patient at intervals after the 
hernia operation provides the only reliable criterion for estimating the num- 
ber of recurrences. 
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The application of this standard will inevitably show a higher percentage 
of recurrences, but there can be no advantage in any evasion of the facts. 
One occasionally reads a report of a series of cases by one individual 


Table I. 



Operations 

Recurred 

Percentage 

Oblique 

665 

21 

3-i5% 

Direct * 

313 

52 

16.61% 

Total 

978 

73 

746% 


*In Table I, we have included under the term "direct”, that mixed type often called "saddle-bag” or 
"direct-indirect”, because we believe that in these cases it is the "direct" weakness which constitutes the 
surgical problem in repair and for other reasons of similarity which are to be mentioned. 


surgeon, in which the results claimed are nearly perfect, but this must be 
regarded as unproven, unless a complete follow-up is used. 

Certainly the records of the average surgeon and of the best hospitals 
will show a not negligible recurrence rate. 

It is only with the recent introduction of adequate follow-up systems 
that anything approaching accuracy of statistics has become possible. 

One of the most valuable and illuminating reports in recent literature on 
hernia was contributed by A. S. Taylor to the Archives of Surgery, Septem- 


Table II. 

Recurrences in Direct Hernia. 



Operations 

Recurred 

Percentage 

Direct (simple). . . 

256 

44 

1 7-1% 

Direct-indirect.. 

57 

8 

14-0% 

Total 

313 

52 

16.61% 


ber, 1920, vol. i, pp. 382-406, entitled “ The Results of Operation for In- 
guinal Hernia; Performed in the Johns Hopkins Hospital from January 1, 
1899, to January 1, 1918.” 

Among 816 oblique hernia;, traced, there were 5.6 per cent, known recurrences ; 

and in 94 traced direct hernite the recurrences were 18.08 per cent. Of the 

94 direct hernise, 47 were examined at the Johns Hopkins Hospital and showed 

14 recurrences or 29.7 per cent. The remaining 47 direct hernia; reported by 

letter only, adding 3 recurrences, but reducing the percentage for the 94 direct 

cases. In the entire Johns Hopkins series slightly less than half were examined, 

the remainder reporting by letter. 

At the New York Hospital we have found that a degree of care must 
be exercised in the examination of the returned patients in confirming the 
diagnosis of recurrence. 
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Allowance must be made for a slight degree of bulging and impulse along 
the structures of the cord, especially in those cases of direct hernia where 
the cord structures may have been transplanted outside of the aponeurosis. 

Case 840, New York Hospital, was adjudged a recurrence by reason of 
such a bulge and impulse although no sac could be made out. This case was 
submitted to a second operation at which time a very careful search failed 
to reveal any type of hernia. 

Five other cases which were recorded for a time as either “ actual ” or 
“ doubtful ” recurrences were later stricken from that classification after 
conscientious deliberation by the attending staff. These five cases were 
subjected to the closest scrutiny and to repeated examinations over periods 
ranging from two to five years, but failed to develop evidence of a sac and 
remained free from symptoms, although no truss was worn; in fact, there 
never was more than the slight bulge and impulse over the transplanted cord. 


Table III. 

Time of Recurrence Following Operation in 978 Traced Cases. 


Ohlinne 

Operations 

Total 

recurred 

Recurrence first noted 

Total 

within 2 yrs. 

within 

6 mo. 

between 
6-12 mo. 

1 

between 
12-18 mo. 

between 
18-24 mo. 

665 

21 

10 

6 

2 

2 

20 or 95.2% 


Direct 

313 

52 

25 

13 ! 

IO 

4 

52 or 100.% 


Total 

978 

73 

35 

19 

12 

6 

72 or 98.6% 



•This table shows that 47.9 per cent, of all recurrences were noted within six months 
after operation; 73.9 per cent, within 12 months; 90.4 per cent, within 18 months and 
98.6 per cent, within two years. 

It is essential that examinations should be made at intervals during the 
first two years in order to properly estimate the time of recurrence. 

If a patient is not seen until several years after operation, it will be 
impossible to decide when the recurrence first developed. 

We may state as a general proposition that a hernia which has not recurred 
within two years after operation is cured. 

It appears to the writer that the small number of exceptions to this rule 
should not be considered as operative failures but occur as the effect of 
advancing years, weakening of the abdominal muscles, a fresh trauma, or 
other factors which are quite as likely to produce a hernia upon the non- 
operated side as at the site of operation. 

Several causes for early recurrence become evident in the series 
studied ; thus 

(A) Direct sac overlooked at operation. 

In five instances the operator stated that no sac was found, nevertheless 
within three months a definite hernia was present. 
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All five failures occurred in cases diagnosed as bilateral direct herniae, and 
our experience would indicate that in such doubtful cases the peritoneum 
should be opened and the slack taken up, even if no definite sac be recognized. 

(B) Cases of incomplete repair by reason of the physical condition of the 
patient on the operating table. 

(C) Post-operative accident. 

Case 77 o, aged seventy years, and alcoholic, developed delirium after an 
operation under local anaesthesia, jumped out of bed on the day after opera- 
tion and presented a definite recurrence 
at the first examination, three months 
later. 

GENERAL STATISTICS 

During the five-year period, there 
were performed, including females, 1154 
operations for inguinal hernia. 

Sex . — Inguinal hernia in the male 
totaled 1093 cases, or 94.7 per cent. In- 
guinal hernia in females numbered 61 
cases, or 5.3 per cent. 

Age . — The youngest patient Avas six 
months of age, an infant with a large 
irreducible scrotal hernia; the oldest was 
a man of seventy years; both had 
oblique herniae. 

Children under the age of ten years 
the If eg(jTii"aped Ca swenings' ^opp^sitT 11 external presented 70 cases, forming only 6.0 per 

rings. Direct sacs seldom enter the scrotum. cgjit of the Series 

The average age at operation was 3S.0 years for the direct hernias and 
38.5 years for the “ direct-indirect.” 

For the oblique herniae, the age average was 27.8 years. 

The wards of the New York Hospital accommodate both children and 

% 

adults of the two sexes. 

The hospital is centrally situated and draAvs upon a mixed population, 
including many foreign born, especially Italians and Russian JeAvs; its sendee 
represents a fairly typical cross-section of the population of NeAV York City. 

Although the age at which patients present themselves for operation does 
not necessarily represent the age at which the hernia originated, nevertheless 
certain inferences may be draAvn from the operative age. 

Very few individuals Avill come to the surgeon at the earliest subjective 
symptom of a hernia; the majority have been aAvare of the condition for 
months or years before seeking relief. 

Recently we operated upon a man aged sixty-three years, for a typical 
congenital hernia, of which he had been conscious for more than 30 years. 
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The routine examination of applicants for insurance, or for civil or 
military service, brings to light many small hernias never suspected by 
the applicant. 

The writer inclines towards the hypothesis that nearly all oblique hernire 
occur into a potential sac, which sac has been present from birth owing to 
imperfect closure of the peritoneal funicular process. 

However, the mere presence of an open peritoneal process does not con- 
stitute a hernia until there occurs invasion of the sac by an abdominal viscus. 

In our series the operative age for oblique hernia was 27.8 years. 

It would appear, therefore, that even in the presence of a potential hernial 
sac of congenital origin, the actual development of an oblique hernia in the 
majority of cases occurs in the third decade. 

The years of greatest physical exertion, combining muscle strain and 
exposure to trauma, serve to force abdominal contents into the peritoneal 
sac and create a veritable hernia, or by enlarging an incipient hernia render 
it for the first time obvious to the individual. 

A difference of over 10 years between the average operative age for oblique 
hernia and that for the two forms of direct hernia is significant. 

The congenital origin of the sac of oblique hernise, the recognition of 

Table IV. 


Age at Operation. 



Individuals 

Average 

Youngest 

Oldest 

Over soyrs. 

Over 60 yrs. 

Oblique 

694 

27.8 yrs. 

6 mo. 

70 yrs. 

61 cases 

9 cases 

Direct 

193 

38.0 yrs. 

20 yrs. 

65 yrs. 

28 cases 

3 cases 

Direct-indirect . . . 

52 

38.5 yrs. 

20 yrs. 

65 yrs. 

7 cases 

1 case 


definite hernia at birth or in early childhood, or its development in early 
manhood, leads to an earlier average age at operation than is the case with 
the two types of direct hernia. 

The earliest definitely direct sac was found in a patient aged twenty years 
and the average operative age was thirty-eight years. 

Hence we conclude that direct hernise are not due to developmental defect 
but are acquired later in life. 

In our service we have in general followed the rule adopted by the 
late Dr. W. T. Bull, that herniotomy should be avoided after the age of 
fifty-five years, unless there are strong indications, such as inefficiency of a 
truss, inability to wear a truss, strangulation of the hernia, etc. 

Among patients over fifty years of age there were performed 70 opera- 
tions for oblique hernia, showing 2.85 per cent, recurrence 

In the same group there were 49 operations for direct herniae with 24.4 
per cent, recurrence. 
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In patients over sixty years of age there were io operations for oblique 
hernia with io per cent, recurrence; also 7 operations for direct hernia with 
42.8 per cent, recurrence. 

MORTALITY 

In the series here reported there were 938 individuals operated upon for 
inguinal hernia, with three deaths, or 0.32 per cent. 

The three deaths were the following: 

1. Case 442. C — a man aged forty-seven, of poor physique and arrested 
pulmonary tuberculosis was operated upon for bilateral direct hernia. Pneumonia 
developed after operation and he died on the 21st day. Cause of death; pneumonia. 

2. Case 524. M — an Italian laborer aged forty-five years and apparently 
in excellent condition, died on the nth day after operation. 

The convalescence had been smooth and he was allowed to sit up on the nth 
day, when he collapsed and died within a few minutes. 



Figs. 2, 3 and 4. — Illustrating the abnormal “muscle bulge” in the inguinal regions. 


The operation had been a Bassini operation for direct hernia (right) with 
ligation and division of the deep epigastric vessels. 

Autopsy revealed a thrombus extending down the epigastric vein to the right 
femoral vein and that death was due to pulmonary embolism. 

3. Case 567. S — aged fifty-six years, of markedly alcoholic habit and poor 
physique, had been refused operation by us and discharged from the hospital, but 
soon returned and insisted on undergoing operation. The operation was for 
bilateral inguinal hernia. Following operation he developed delirium tremens, 
tore off his dressings and wound infection set in. 

Then ensued a severe, spreading erysipelas which terminated fatally on the 
1 6th post-operative day. Cause of death; wound infection, erysipelas. 

NON-OPERATED CASES 

Fifty individuals entered the hospital with the diagnosis of inguinal hernia, 
but were not operated upon for one of the following reasons : Fifteen changed 
their minds after admission and refused operation; 35 others were denied 
operation after careful physical examination. 
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Among the latter, 8 were well over sixty years of age, and 3 were 
less than one year old ; the remainder were considered poor operative risks 
by reason of pulmonary, cardiac or renal conditions, diabetes, alcoholism, etc. 

FREQUENCY OF BILATERAL INGUINAL HERNIA 

In our series, 222 individuals were operated upon by us for bilateral 
inguinal hernia, in the group of 849 males; in other words, one in four 
individuals were operated for bilateral hernia. 

Adding those individuals whose 
history or whose follow-up exami- 
nations proved that sooner or later 
they had bilateral herni;e, we find 
that 37.4 per cent, of the 849 males 
eventually had bilateral herniae. 

Our records show a remarkable 
difference between oblique and 
direct types of hernia as regards 
the incidence of bilateral condi- 
tions; thus, 

Oblique hernia was bilateral in 
26 per cent, of the individuals. 

Direct hernia was bilateral in 
69.5 per cent. 

“ Direct-indirect ” hernia was 
bilateral in 63.4 per cent. 

As just stated, the incidence of 
bilateral hernia in the entire series of 849 individuals was 37.4 per cent. 

ANATOMICAL OBSERVATIONS 

A. Oblique Inguinal Hernia . — This type constituted 68.4 per cent, in 1093 
operations under consideration. 

The oblique sac arises at the internal abdominal ring, being placed between 
the vas (to its mesial side) and the spermatic vessels (to its outer side) and 
on a level slightly above these structures. 

The sac is often so intimately incorporated with the cord elements because 
of its inclusion, with them, inside the fascia propria of the cord (i.c., the 
infundibuliform fascia), that a careful dissection is requisite. 

The oblique sac is elongated or funnel-shaped, following the obliquity of 
the inguinal canal. 

Especially in young subjects, it frequently shows constrictions which 
encroach on the lumen, forming partial or complete partitions between com- . 
partments of the sac. 

Regarding certain types described in Gray’s Anatomy as the “ infantile 
hernia, we have considered this merely as a form of funicular process 



Fig. 5. — Illustrating the bilateral “muscle bulge” 
shown in standing posture. 
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hernia ; the type described by Gray as “ encysted hernia ” we have never 
been able to recognize. 

Treatment . — High ligation of the oblique sac constitutes the most im- 
portant step in the operation for cure, and must be attained in every case. 

Our practice is to perform the Bassini operation in nearly all cases over 
twenty years of age. 

Under that age, and especially in young children, we often do not trans- 
plant the cord after the Bassini method, but rather employ the non-trans- 
plantation method of Ferguson, in which the conjoined muscles are sutured 
to Poupart’s ligament in front of the cord. 

This latter method seems satisfactory in young individuals whose muscu- 
lature is good and the hernia small ; also it prevents undue elevation of the 
testicle in the scrotum, which may occur in young children after the Bassini 
transplantation of the cord. 

The true “ congenital ” sac, communicating with the tunica vaginalis, is 
best treated by excision of all redundant parts of the sac and turning back of 
the tunica with suture behind the testis, thus avoiding danger of hydrocele 
formation which often occurs when a tunica has been reconstructed. 

B. Direct Hernia . — This type made up 25.8 per cent, of our series, and 
was shown to be bilateral in 69.5 per cent, of the individuals. 

The neck of the sac arises in Hesselbach’s triangle, i.e., mesial to the 
deep epigastric vessels and lateral to the border of the rectus muscle. 

The obliterated hypogastric artery subdivides the space into smaller 
triangles. 

In our experience the direct sac usually arises mesial to the obliterated 
hypogastric, close to the outer border of the rectus. 

Frequently, however, the fibrous cord, representing the obliterated artery, 
is seen coursing upwards over the dome of the direct sac and causing 
the sac to bulge forwards on both sides of the artery. 

According to the anatomists, Gray and Quain, the “conjoined tendon” 
is stretched across the inner two-thirds of Hesselbach’s triangle, passing in- 
wards and downwards to be inserted into the pubic crest and inner part of 
the iliopectineal line, immediately behind the external abdominal ring, serving 
to protect what would otherwise be a weak point in the abdominal wall. 

Surgically, no such tendon is recognizable in most cases of direct hernia, 
and the sac seems to present itself below the lowest fibres of the con- 
joined muscles. 

In any event, the surgeon deals with the muscle bellies of the conjoined 
muscles and not with any thinned-out, problematical “ conjoined tendon ” 
when he sutures the muscles to Poupart’s ligament. 

We believe that the transversalis fascia forms the first and usually 
recognizable defense of Hesselbach’s triangle and that the adequate repair of 
a direct hernia should include, whenever possible, the separate suture of this 
thin but important fascia, chiefly because it offers a smooth inner wall to 
prevent properitoneal fat from insinuating itself between overlying layers. 
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The direct sac often emerges through a definite split in the fascia or else 
stretches and bulges the fascia before it. 

Treatment . — Any operation which fails to provide firm and deep closure 
of the weak triangle of Hesselbach is not a logical operation for direct hernia. 

We believe that the cord should always be transplanted and we do not 
accept non-transplantation operations as suited to the treatment of 
direct hernia. 

C. Direct-indirect Hernia (“ Saddle-bag Hernia”). — In our traced cases 
there were 5 7 operations for this type, composing 5.8 per cent, of the total 
traced hernia operations. 

Anatomically, such hernias, possess a sac which bulges on both sides of 
the deep epigastric vessels. 

Usually the direct bulge forms the larger part of the sac, the oblique bulge 
being smaller and apparently due to the lateral extension of an originally 
direct hernial sac. 

Rarely there is a typical oblique sac associated with a direct hernia on 
the same side. 

The anatomical weakness which is responsible for this type of sac is so 
often present on both sides, that we found 63.4 per cent, were bilateral. 

In the bilateral group, the sacs were of the same “ saddle-bag ” type on 
both sides in more than half of the series; in the remainder there was found 
a direct sac on the side opposite to the direct-indirect sac. 

Both surgically and anatomically the “ saddle-bag ” hernia must be consid- 
ered and treated as if it were merely a variation of the direct hernia rather 
than of the oblique, which conclusion we draw from our experience and for 
the following reasons : 

(a) The age at operation, 38.5 years, is practically the same as the age 
for direct hernia. 

(b) Nearly two-thirds of the hernise of this type were bilateral, which was 
also true of the direct hernise. ' 

(c) When bilateral but of different types on the two sides, we found 
almost without exception a direct sac on the side opposite to the “ saddle- 
bag ” hernia. 

(d) The percentage of recurrences was 14 per cent., while that for direct 
hernia was 17.1 per cent.; whereas that for oblique hernia was only 3.15 
per cent. 

(e) The problem of muscle repair, namely the firm closure of Hessel- 
bach’s triangle, is identical with the problem presented by direct hernia. 

Treatment . — The direct-indirect sac must be converted into one sac 
either by pushing to one side (usually laterally) the deep epigastric vessels, 
or occasionally by ligation and division of those vessels. 

The repair of the posterior wall of the inguinal canal should proceed as 
for direct hernia, and the cord should always be transplanted. 
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MIXED TYPES OF INGUINAL HERNIA 

In general when inguinal hernias are bilateral, they will be found of the 
same type on the two sides. 

In our series of 222 individuals with bilateral hernia at operation, 203 
were found to have identical types on the two sides. 

There were sixteen instances of a direct hernia on one side, associated 
with a “ saddle-bag ” hernia on the other side, but we have shown that the 
direct-indirect hernia is in most cases merely a variety of the direct type. 

In only three instances in the series, or 1.35 per cent., was there a definite 
oblique sac associated with either a direct or a “ saddle-bag ” sac on the 
opposite side. 

ASSOCIATED FEMORAL HERNIA 

Although relatively infrequent in the male, the possible association of a 
femoral hernia with an inguinal hernia must be considered in diagnosis 
and treatment. 

There were two cases of a femoral hernia on one side associated with 
an oblique inguinal hernia on the opposite side. 

Also there were three cases of a femoral combined with a direct hernia on 
the same or on the opposite side. 

Among women (55 individuals with inguinal hernia) we encountered four 
femoral hernise, or 7.3 per cent., associated with the inguinal hernia. 

SIGNIFICANCE OF WEAK ABDOMINAL MUSCLES 

During this study of hernia, Dr. E. H. Pool called attention to the fre- 
quency with which we noted a marked bulging of the flat abdominal muscles 
in the inguinal regions, and we have termed it the “ Pool bulge.” 

In order more easily to demonstrate this bulge, the patient stands with 
heels together and with head and shoulders thrown backward. 

This posture tightens the rectus abdominis and emphasizes the peculiarity, 
which consists of an oblique bulge, above and parallel with Poupart's ligament 
and extending outwards from the lateral margin of the rectus towards the 
crest of the ilium. 

In many normal individuals a slight bulging may be seen in this region, 
but the wide departures from the normal, encountered in some of our cases, 
will be readily recognized from the accompanying illustrations. (See Figs. 
2, 3> 4. 5> 6, 7.) 

Usually the bulge is symmetrical and of the same degree on the two sides. 

That such a configuration might play a part in the etiology of inguinal 
hernia, especially of the acquired varieties, or increase the liability to recur- 
rence after operation, led us to look further into the matter. 

Careful examinations for this condition were made in fifty consecutive 
admissions for inguinal hernia in the male, and of these, 80 per cent, showed 
an abnormal bulge. 
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Of the oblique hernia cases. 74.2 per cent., and of the direct hernia 
cases, 92.3 per cent, showed the “ Pool bulge.” 

For control a series of fifty consecutive male admissions, free from 
inguinal hernia, was similarly examined and 30 per cent, of abnormal muscle 
bulges were found. 

Our examinations therefore showed that the muscle bulge was two and 
one-half times more frequent in hernia patients than in persons free 
from hernia. 

The average age at examination of the hernia cases was 28.5 years. A 
marked bulge was found in four cases under ten years of age, the youngest 
being only four years old. 

As regards recurrences of hernia in cases showing the abnormal “ bulge,” 
our records show 20 per cent, recurrence for direct hernia, as against 16.6 
per cent, for all direct herniae. 

Similarly the oblique recurrences were higher in cases with the bulge, 
i.e., 5.3 per cent, as contrasted with 3.0 per cent, for all oblique operations. 

Thus the recurrences are seen to be above the average, but perhaps less 
so than might have been expected. ' 

Possible explanation of the bulge may be found in one or more of the 
following factors : 

(a) Congenital anatomical defect. 

(b) Poor development of otherwise normal muscle. 

(c) Stretching, relaxation or thinning of the muscles from malnutrition, 
etc., but especially from faulty standing posture which favors visceroptosis. 

(d) Defective innervation. 

It seems fair to assume from our observations that such a weak muscle 
conformation does play an important role in the etiology and prognosis of 
inguinal hernia, especially of the direct types, and the surgeon should hesitate 
before counselling operation on a direct hernia associated with a pronounced 
bulge of the muscles. 

Recognition of this peculiar muscle bulge must be made when examining 
patients in the follow-up clinic, lest one mistake it for an incipient recurrence. 

There were nine instances in our traced cases where at earlv return 

* 

examinations the bulge was regarded as presaging a recurrence, but subse- 
quent and repeated examinations over a period of several years failed to 
show any recurrence of the hernia. 

ADMISSIONS FOR RECURRENT INGUINAL HERNIA 

There were performed 61 operations for recurrent inguinal hernia in the 
series of 1093 consecutive operations, or 5.6 per cent. 

The recurrence rate in our own 978 traced cases is 7.46 per cent. 

It is evident that not all cases which recur are willing to submit to second- 
ary operations, although a certain number of individuals show apparently 
undaunted confidence in surgery and submit to repeated attempts at a cure. 
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Two cases in our series were operated for the third time, and two others 
for the fourth time for one hernia. 

The comparison of admissions to a hospital for recurrent hernia, with 
the total admissions for inguinal hernia over a certain period of time, will 
always underestimate the actual percentage of recurrence following inguinal 
hernia repair. 

The follow-up clinic of to-day proves this to be so. 

Regarding the disposition of the 73 known recurrences in our present 
series, it may be stated that already 17 cases, or 23.3 per cent., have been 
reoperated by us; about 10 per cent, have been operated upon at some other 
hospital; of the remainder, some have declined operation, others present as 
yet no clear indication for operation, and still others by reason of their age 
or infirmity have been advised against further operation. 

One very great advantage of the follow-up clinic has been the early 
recognition of incisional herniae, especially following appendectomy, leading 
to the early, hence very satisfactory, repair. 

RESULTS IN FIFTY-TWO OPERATIONS FOR RECURRENT INGUINAL HERNIA 

Among 52 traced operations for recurrent inguinal hernia, there are 12 
known secondary recurrences, or 23.1 per cent. 

Table V. 


Type of Operation Used For Recurrent Hernia. 


Bassini 

Oblique 

Operated 

Secondary 

recurrences 

Direct 

Operated 

Secondary 

recurrences 

8 

1 

II 

2 

Bassini plus rectus 

2 

0 

3 

0 

Cord not transplanted 

6 

I 

I 

1 

Cord transplant extra-apo- 
neurotic 

3 

0 

H 

4 

Atypical 

I 

I 

3 

0 

Total 

20 

3 or 15% 

Total 32 

9 or 28.1% 


This table shows the high rate of secondary recurrences after operations for repair 
of already recurrent hernia. 


TYPES OF HERNIA FOUND AT RECURRENT OPERATIONS 

In five instances the so-called recurrence resulted from a failure to find 
and eradicate a direct sac at the primary operation. 

In every operation for inguinal hernia careful examination should be made 
on both sides of the deep epigastrics to determine the possible presence of a 
“ saddle-bag ” sac, one portion of which xnay readily be overlooked. 

In our 52 traced cases, we have descriptions of the primary operation in 
26 instances ; the others had been operated upon in other cities or in 
other lands. 
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Where the primary operation is known, thirteen were direct sacs at the 
first operation and all but one of these were found to be direct at the second- 
ary operation; the one exception followed the extra-aponeurotic transplan- 
tation of the cord and recurred as an oblique sac issuing forwards through 
the cord exit at the internal abdominal ring. 

The thirteen cases known to be oblique primarily showed nine oblique 
recurrences and four direct recurrences; the latter type may well have been 
due to failure to correct a “ saddle-bag ” sac at the first operation. 



Fig. 6. — Case 195. Marked "muscle bulge" persisting after operation for bilateral direct hernia. No 

recurrence of hernia. Followed for five years. 


Including cases not subsequently traced, there were 61 operations for 
recurrent inguinal hernia. 

Oblique sacs were found in 24 instances, and we assume that in all but 
the one instance just described the primary operation had been for 
oblique hernia. 

Direct sacs were found in 28 cases; direct-indirect sacs in 9 cases; there- 
fore at secondary operation some form of direct hernia was the outstanding 
feature in 37 individuals. 

Of these 37 direct recurrences, we have stated that at least four followed a 
primary operation described as being for oblique sacs, and it is likely that 
is true of some others of whom no previous record could be obtained. 
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We conclude that the vast majority of all herniae recur in their pri- 
mary type. 

Seven sliding herniae were found in the series of recurrent herniai. 

ACCIDENTS AT OPERATION 

The femoral vein was injured with a needle in one case but a lateral 
ligature was applied and recovery was uneventful. 

The small intestine adherent in a sac was opened into, in one instance, 
and despite the immediate suture of the gut, the wound became infected 
and the hernia recurred. 

The vas deferens was unintentionally divided in six cases, but without 
demonstrable ill effects later ; none of them showed atrophy of the testis nor 
complained of impotence, pain or other symptoms. 

Among the 1093 operations, the bladder was in no instance opened. 

ADDITIONAL OPERATIONS 

1. Appendectomy through the hernia incision was performed in 77 of the 
earlier cases in this series, but was discontinued as a routine procedure and 
is only employed when the appendix presents itself readily, because of the 
danger of hemorrhage or infection due to inadequate exposure. 

2. Non-descended testes were found in 20 cases and were treated by the 
Bevan method without transplantation of the cord. 

In following up these cases the testis has usually remained in the upper 
third of the scrotum, although in three cases it was found well down in 
normal position. 

Within the space of years covered by our follow-up examinations we have 
failed to note any demonstrable increase in size of the replaced testis ; indeed, 
in over half of the cases (11 cases), the examiner, at a later date, has classed 
the case as persistent atrophy of the testis. 

3. Unilateral orchidectomy was performed in five cases for the follow- 
ing indications : 

Case No. 91 1 had orchidectomy for tuberculosis of the testis and epididymis. 

Case No. 729 was a man aged 64 years, with a very large, recurrent direct 
hernia which was irreducible in the scrotum. 

Case No. 983, a man of 62 years with a large incarcerated oblique scrotal 
hernia. 

Cases Nos. 443 and 682, aged respectively 29 and 43 years, each had a very 
small atrophic nondescended testis, high in the inguinal canal, which could not be 
brought down into the scrotum. 

In every case consent had been obtained before operation. 

In Cases Nos. 729 and 983, the problem of a firm, repair was found easier 
after the orchidectomy and both have remained cured up to date, i.e., over 
three years. 

4. Division of the deep epigastric vessels was practiced in 23 cases with 
wide-mouthed sacs of the direct-indirect type, with the view to converting 
the double sac into one. 

Up to date, five have recurred, or 21 per cent. 
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Therefore little can be claimed for this procedure, per se, unless it con- 
tribute to the operator’s convenience. 

Ordinarily, the vessels may be readily pushed off from the sac, either 
laterally or mesially, so as to permit of adequate exposure. 

One case, No. 524, died of pulmonary embolism following division of the 
epigastrics, and autopsy revealed a thrombus extending from the stump of 
the epigastric vein downwards into the femoral. 

POST-OPERATIVE COURSE 

Duration of Hospital Treatment. — In uncomplicated cases the stay in the 


% 


/ 


Fig. 7. — Illustrating “muscle bulge” in the reclining posture, with head lifted. 

hospital after operation for oblique hernia averaged 13.7 days, and for direct 
hernia the average was 15.8 days. 

Wound Infection . — In the series of 1154 consecutive inguinal hernia oper- 
ations, male and female, there occurred 55 cases of wound infection, or 
4.8 per cent. 

This includes even the slightest and most superficial stitch abscess, as well 
as the 11 more serious infections. 

The average hospital stay of these 55 cases was 22.3 days, being approxi- 
mately one week longer than the normal average. 

The 11 deeper infections (0.96 per cent.) were the only cases whose hos- 
pital stay exceeded four weeks; but there are already four known recur- 
rences in this group. 
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The percentage of known recurrences for all grades of infected cases is 
10.9 per cent., considerably above the normal rate. 

One death, Case No. 5 67, resulted from erysipelas commencing in an infec- 
tion of the hernia wound. 


DELAYED INFECTIONS 

There were seven cases where the hernia incision healed per primam but 
who returned to the hospital dispensary from three to twenty weeks later 
with a subcutaneous infection, requiring drainage. 

The average interval after operation was from four to six weeks, although 
in one instance the interval was three and one-half months and in another 
instance five months. 

Mechanical or chemical irritation about a non-absorbed suture with a 
latent, low-grade infection, was accepted as the explanation; particularly 
about the deep sutures of kangaroo tendon. 

Since January, 1920, linen thread has been used as a substitute for 
kangaroo tendon, but already we have seen several cases of delayed infections 
about a linen suture. 

POST-OPERATIVE SCROTAL TUMEFACTIONS 

In an earlier communication based upon a study of 148 inguinal hernia 
operations, occurring in the first and second year of the present five-year 
series, I stated that “ the bedside notes revealed 56 cases of demonstrable 
adventitious swellings in the scrotum, almost immediately after operation, 
an incidence of 37.9 per cent. These swellings were much more frequent 
after operation for oblique hernia, i.c., 48 per cent. ; whereas after direct 
hernia there were 15.2 per cent.” 

“ There were found 20 early hydroceles of the tunica vaginalis among the 
56 tumefactions in the 148 hernia operations.” 

At that time an attempt was made to classify the swellings and to explain 
the etiology. 

It was further stated that “ many of the tumefactions are of little 
more than academic interest — and in less than three months more than half of 
them have entirely disappeared.” 

A plea was made for the utmost gentleness in dissection and the least 
possible handling of the cord. 

In our present study, based upon the post-operative notes on 1093 male 
hernia operations, we noted 144 scrotal tumefactions, or 13. 1 per cent. 

There were 51 (or 4.66 per cent.) early hydroceles, demonstrated by 
aspiration, which yielded on the average from 20 to 60 c.c. of clear 
yellowish serum. 

These figures are much more conservative than those of the earlier 
report, perhaps due to less thorough examination and notations during the 
exigencies of the World War period, but certainly in part attributable to more 
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careful technic at operation and by abandoning the practice of reconstructing 
a tunica in cases of congenital hernia. 

Of the 51 post-operative hydroceles, 9 could not be traced, leaving 42 cases 
which have been followed and whose course ran as follows: • 

(a) Disappeared within four months, 15 cases. 

(b) Disappeared between four and twelve months, 17 cases. 

(c) Persisting over one year, 10 cases. 

The hydroceles when first noted, in from one to three days after opera- 
tion, were usually small collections of fluid which might easily be overlooked 
on casual examination. 

Early aspiration was practised on over 80 per cent, of our cases and 
repeated several times if indicated, which treatment may explain the dis- 
appearance in many cases. 

The ten cases which have persisted more than a year bid fair to become 
permanent, unless operated upon, as three have already been. 

In addition to the definite hydroceles, there were 93 other post-operative 
tumefactions, which we have attempted to classify as distention of veins above 
the testis ; thrombosed veins ; thickening of the tunica, after excision and 
turning back of the same; lnematomata; epididymo-orchitis, as evidenced by 
swelling and induration of the testis and epididymis, probably from oedema. 

More than half of these swellings disappeared completely within three 
months, others persisted as small fibrous irregularities along the cord or 
about the testis. 

Of greatest importance is the fact that nine of the cases classed either as 
hasmatoma or epididymo-orchitis subsequently showed atrophy of the testis 
after disappearance of the primary swelling. 

Very few scrotal swellings occurred in direct hernke. 

PERSISTENT PAIN 

Among the 978 traced cases there were 11 cases who complained of pain 
in the groin or scrotum over periods of from three months up to two and 
one-half years. 

One case had a large varicocele, not operated, a possible factor in the 
etiology of the pain. 

Two cases had developed post-operative epididymo-orchitis. 

Two cases had a recurrence of the hernia. 

One case had had a large scrotal hsematoma, which had required drainage. 

In the five remaining cases, no explanation for the pain is offered, either 
by the findings at operation or the early post-operative course, but probably 
represent some form of nerve involvement. 

ATROPHY OF THE TESTIS 

There were found 15 cases of post-operative atrophy of the testis, not 
counting 10 cases of non-descended testis, where atrophy of the replaced 
testis continued as before operation. 
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Nine cases out of the fifteen, developed atrophy of the testis after an 
early post-operative swelling, especially epididymo-orchitis. Four others 
occurred after difficult operations for recurrent scrotal hernias, requiring much 
dissection and handling of the cord. The two remaining cases are not 
explained by the records. 

i. The usual Bassini operation with transplantation of the cord beneath 
the aponeurosis was used in 717 cases and yielded 7.33 per cent, of recurrences. 


Table VI. 

Results From Different Types of Operation in q? 8 Traced Cases. 


Type of Operation. 

Oblique Hernia 

Direct Hernia 

Operations 

Recurrences 

Operations 

Recurrences 

1. Bassini 

53 2 

H or 3.2% 

185 

29 or 15-67% 

2. Bassini with rectus 

13 

0 

35 

4 or 11.4% 

3. Cord not transplanted 

MEM 

3 or 2.67% 

25 

7 or 28.0% 

4. Extra-aponeurotic transplant 
of cord 

8 

1 or 12.5% 

64 

10 or 15.62% 

5. Atypical repair 

0 

0 

4 

2 or 50.0% 

Total 

665 

21 or 3.0% 

313 

52 or 16.61% 


It is perhaps the best single operation for all the different types of inguinal 
hernia if one had to be limited to any single operation ; but for children under 
the age of fifteen years, non-transplantation of the cord as recommended by 
Ferguson is better suited and less injurious for reasons we have already stated. 

For direct hernia, the Bassini operation yielded 15.67 per cent, recurrences, 
which result is far from ideal and urges one to seek for some operative 
procedure which will prove more satisfactory. 

2. Bassini with rectus. This modification of the Bassini operation by 
which the edge of the rectus muscle, or a portion of its sheath, is brought 
down and sutured to Poupart’s ligament, was used in 48 cases with some- 
what better results than in the simple Bassini. 

3. Non-transplantation of the cord, as in the Ferguson and in the Johns 
Hopkins operations, is well suited to the treatment of oblique hernia in the 
young; but we believe that it is not the logical method of repair for 
direct hernia. 

In 25 cases of direct hernia thus treated by us, we had 28.0 per cent, 
recurrences. 

In the Johns Hopkins series, where non-transplantation operation was 
presumably employed, there were reported 29.7 per cent, recurrences among 
the total of 47 direct hernia cases which were submitted to reexamination 
at that hospital. 

4. Extra-aponeurotic transplantation of the cord, in reality a modification 
of the original Halsted operation, was used in 72 instances in our series of 
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978 traced cases, chiefly for direct hernia (64 cases). The recurrence rate 
after this operation in direct hernia was 15.62 per cent., being practically 
the same as after the Bassini. 

At first glance, these figures appeared disheartening, when one considers 
that this procedure was undertaken in the effort to improve results. 

It must be stated, however, that the cases selected for this type of opera- 
tion were, almost without exception, cases in which the problem of a success- 
ful repair promised to be a difficult one ; thus, in five instances the sacs were 
extremely large and of long duration; in 16 cases the hernia had already 
recurred one or more times; in 22 cases the age was over fifty years and the 
age average for this group was forty-two years. 

Objections have been voiced to this method of extra-aponeurotic trans- 
plantation, on the grounds that the .superficial position of the cord might 
unduly expose it to trauma, or be painful. 

In only two of our 72 cases was persistent pain complained of, and in 
each of these cases the operation was for a recurrent hernia. 

One case showed atrophy of the testis ; this also was an already recur- 
rent hernia. 

Only one of the recurrences after this type of procedure occurred at the 
site of the internal abdominal ring ; all others recurred as direct hernia;. 

At present we employ this method for the more difficult of the direct 
herniae and whenever the muscles are markedly deficient. 
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IMPROVED TECHNIC FOR GASTRECTOMY AND 
GASTROENTEROSTOMY 

By Leonard Freeman, M.D. 

of Denver, Colo. 

In surgical operations it is important to develop a technic that will pro- 
duce the best results in the simplest manner. With this object in view, I 
venture to suggest a method of performing gastrectomy, gastro-enterostomy 
and other similar operations which has proved to be unusually easy and 
effective in the instances in which I have employed it. 

The objections to the ordinary methods are quite evident. For instance, 
rubber-covered forceps used singly, or combined into a rather expensive and 
cumbersome three-bladed instrument, may crush the mucous membrane, thus 
leading to hemorrhage or ulceration, as emphasized by Coffey and others. 
Some surgeons have even given up their use on this account. Also, under 
certain conditions, the broad blades of the forceps may occupy too much valu- 
able space, and it is then, especially, in one’s desire to prevent slipping, which 
cannot always he done, one may clasp the instrument with damaging tightness. 
This applies particularly to high resections of the stomach, to the unloosening 
of old gastro-enterostomies and to Finney’s pyloroplasty. 

Certain specially devised clamps tend to obviate some of these difficulties, 
but not all of them, and in addition these clamps have disadvantages of 
their own. 

The use of the suture alone may be quite satisfactory in experienced hands, 
but it requires much practice and technical skill. The average surgeon is apt 
to approach it with hesitation, because of the absence of haemostasis and the 
possibility of soiling the field of operation. 

Operative Technic . — The special equipment consists of two mattress 
needles, a foot or so in length (long needles used in the manufacture of mat- 
tresses and to be obtained in most hardware stores). Also four Allis-forceps 
and several ordinary rubber bands about one-eighth inch in width. 

In gastro-enterostomy, after exposure of the stomach and jejunum, a fold 
is picked up from each with the Allis-forceps and brought alongside of each 
other in the position in which they are to be united (Fig. i). A mattress 
needle is then placed well down on either side of these folds, pressing them 
•closely together into two prominent opposed pouches, such as are formed when 
forceps are used (Fig. i). While the needles are held in place by an assistant, 
a rubber band is wound around their ends upon either side, tightly enough to 
bring the elasticity of the bands into play, and clamped with forceps (Figs, 
l and 2) . The operation is then completed in the usual manner. 

The advantages of this procedure are several : 

Its simplicity and ease of performance. 
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The impossibility of injury to the mucous membrane, owing to the 
mildness of the elastic pressure and its uniformity, depending upon the 
fact that the needles, unlike forceps, are everywhere parallel to each other. 

The small amount of room occupied by the needles as contrasted with 
forceps, which may be of great importance. 

The unlikelihood of slipping, because the small diameter of the needles 
permits them to sink slightly into the soft tissues. If, however, in an excep- 



tional instance, slipping is feared, one or both of the needles may be fnade to 
catch up a little of the peritoneum in one or more places, which will insure 
their retaining their positions (Fig. 2). 

And lastly, the fact that the pouches are pressed firmly together, without 
the intervention of forceps, which not only facilitates suturing, but also does 
away with the necessity of placing gauze between the intestinal loops to 
prevent soiling. 

In gastrectomy, the advantages are marked, especially when a high division 
of the stomach is called for. After freeing the organ, a mattress needle is 
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placed on either side, above the proposed line of section. In order to obviate 
the danger of slipping, so common with rubber-covered forceps, the needles 
are stuck in and out at several points, through the external coats of the 
stomach, without penetrating its lumen. Care is taken that one of these points 
is near the upper and one near the lower border in order to hold the gastric 
arteries with certainty (Fig. 2). The rubber bands are then applied as 
already described. 

It is obvious that the stomach and its vessels will now be firmly held and 
closed, without danger of slipping or of injury to the mucosa, and with the 
sacrifice of a minimum amount of room, which perhaps is not the least of 
the advantages. Crushing clamps will of course prevent slipping; but, in 
addition to occupying valuable space, it is questionable whether the severe 
injury to the tissues is not detrimental to smooth healing. 

Other uses of this method in connection with operations about the stomach 
will suggest themselves; for instance, in Finney’s pyloroplasty, where forceps 
are too large and clumsy to be used easily and are apt to slip, a fold from the 
stomach and one from the duodenum can be elevated with Allis-forceps and 
clamped together so as to include the pyloric region, running the needles 
through the subperitoneal tissues at a few points when this seems necessary. 
Likewise, in operations for restoration of the status quo ante in poorly- 
functioning gastro-enterostomies, it is quite easy to handle the stomach with 
needles where it would be difficult with sutures alone, owing to the likelihood 
of spilling the gastric contents ; or with rubber-covered forceps, because they 
occupy too much room and are too liable to glide from the comparatively small 
stomach-fold with which one is often compelled to work under very unfavor- 
able conditions. Shorter needles, obtained by cutting off portions of the 
longer ones, may occasionally be desirable. 
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THE LIMITATIONS OF THE OCHSNER TREATMENT IN 
CERTAIN CASES OF SUPPURATIVE PERITONITIS* 

By John H. Jopson, M.D. 

AND 

Damon B. Pfeiffer, M.D. 
op Philadelphia 

It is impossible to discuss the limitations of the Ochsner treatment of 
appendicitis and peritonitis at the present time, without first reviewing the 
attitude of the surgical profession to that method. The omission of such a 
review would lead to the erroneous impression that we assume that it had 
been generally accepted by the profession at large. It is now many years since 
its distinguished advocate, whose name it bears, first presented it to the atten- 
tion of the surgical world, and during that time the pendulum of opinion as to 
its place and value has not ceased to swing toward and away from its more 
general adoption. It was advocated as a method of physiological pre-operative 
treatment of a condition in which operation was universally attended by a 
high mortality. It yielded, in the hands of its originator, and of many of his 
followers, results that seemed to them vastly superior to those achieved by 
other and more precipitate methods of treatment, methods which were 
characterized by immediate or early operative intervention. It has, however, 
never commanded anything like universal attention, and it seems to us from a 
review of the literature of the last six years, that it is perhaps less popular 
to-day than when we last reviewed this subject in 1916. Our opinion' as to 
the present attitude toward the Ochsner treatment is based partly on a study 
of the literature of this country, and of Europe, and partly on personal obser- 
vations and communications. 

As we have remarked before, it might properly be spoken of as an 
American method of treatment of peritonitis, and this, not because of its 
universal adoption in this country, but because it has won scanty recognition 
abroad. Personally we have long been convinced of its value as a substitute 
for immediate operation in certain cases of acute diffuse peritonitis, a convic- 
tion based in part on personal experience and observation, and in part on the 
study of reports of large series of cases treated by this and other methods. 
While nothing has shaken our faith in it as a general principle of treatment, 
we realize, from the published reports from clinics, large and small, in this 
country and abroad, that it has not the place in surgical favor which one would 
have expected to find after a favorable experience with it. 

An analysis of statistics from many sources would indicate that the general 
mortality from acute appendicitis has been lowered within the last few years. 
The general recognition of the value and safety of immediate operation in the 

* Read before the American Surgical Association, May 2, 1922. 
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early hours of an acute attack, and the emphasis laid by teachers on the necessity 
of early recognition, has, in this country at least, reached almost a generation 
of medical students. To-day there is a unanimity of opinion in America at 
least, as to the necessity of immediate intervention in this group. It is also 
true that this opinion is not of universal adoption in some European countries, 
notably in France, where we find the surgeons divided into interventionists, 
abstentionists and opportunists, which are strangely unfamiliar names to us. 

When we come to study the attitude of surgeons everywhere toward the 
treatment of an acute and established peritonitis, we find some authority for 
almost every conceivable method of treatment, and time of intervention. There 
is no consensus of opinion as to the choice between immediate intervention and 
delay with pre-operative treatment. We have been able to classify to a 
certain extent the opinions as to the method of choice into the following rather 
imperfectly defined groups. 

i. The first group would include those surgeons who are in full accord or 
close agreement with a waiting policy in all cases of peritoneal infection after 
the first two days. The time limit we have mentioned, but we believe it an 
unfortunate practice to measure sharply the progress of intra-abdominal 
pathology in terms of hours. The element of time is a feature of the anamnesis 
which must be carefully considered. It must, however, be correlated with the 
symptoms and the balance struck in terms of probable and not absolute truth as 
an index of pathology and a guide to treatment. Othenvise grave mistakes will 
be inevitable. While the names in this list are very weighty in authority, their 
number seems surprisingly small. 

2 This group includes a list of authorities, many foreign, who consider 
delay advisable under certain circumstances, but we find among them a 
diversity of conflicting opinions as to the time of operative intervention, but 
a practical unanimity of disagreement with or disregard of the teachings of 
the first group. By them operation is rather reserved for the exact class of 
cases in which we have been accustomed to avoid it, viz., those in which the 
symptoms, local and general, are unfavorable or very grave. Abstention 
from operative interference in acute appendicitis when emphasized seems to 
us to miss the point entirely, that is operation when it can be practiced most 
favorably, and before peritonitis develops. At this stage experience teaches 
us that the mortality is almost negligible. Extremely long delay is counselled 
in cases of abscesses of some standing in the hope of further absorption or of 
rupture into the bowel. Large collections alone are considered favorable for 
the operation. This list is a long one, and contains many of the best known 
names in French surgery 

3. A large group with many leading American surgeons among its 
adherents. Here we find no mention of the Ochsner method or its equivalent. 
Advice is against delay under any circumstances or on any grounds except in 
the moribund. In this group are many adherents, who, if they practice what 
they teach, lose no time after making a diagnosis, but operate at once. 
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If we attempt the difficult task of weighing the evidence in favor of one 
or the other of these methods of treatment, as advocated by the different 
groups, it leads us into a maze of statistics. These share the common features 
of a rather low combined mortality for appendicitis cases in general. Analyzed 
with respect to the mortality of operation for acute diffuse septic peritonitis, 
they show a range of mortality in what might be styled the intermediate stage, 
of from 17 per cent, to 65 per cent, in most series. Now and again we find a 
record of some very large series of undifferentiated cases with a mortality 
almost nil. When such a series is credited to one or two individuals in a clinic, 
one may be pardoned for wondering to what assistant is assigned the desperate 
risks, and what his feelings and mortality may be. 

That there is still a considerable number of cases which reach the surgeon 
when in desperate condition there can be no dispute, at least such has been our 
experience. It would seem as if we had reached the limit in this direction of 
the education of the medical profession. But we still encounter too fre- 
quently the case that has been purged on one ground or another, or on general 
principles. A procrastinating policy, with desire to avoid the unpleasant re- 
sponsibility of urging operation or surgical consultation explains many other 
cases. Honest mistakes in diagnosis in the hands of careful surgeons and 
experienced practitioners contribute a small but ever present percentage here 
as elsewhere. Where the majority of cases are referred by members of a 
staff in close touch with its activities, the number of late cases is small. Where 
the contrary holds true it is larger. 

We would reiterate our adherence to the general principles of the Ochsner 
treatment. There are certain limitations, not sufficiently emphasized, which 
have been impressed upon our minds by personal experiences. 

Generally speaking, in young children it is difficult to carry it out in its 
entirety, and sometimes unsafe. Starvation means an early onset of acidosis 
aside from that dependent upon sepsis. The vital resistance of tissues 
including the peritoneum to the encroachment of sepsis is much less. Witness 
the quiet but rapid progress of a peritonitis in the earliest stages of a sup- 
purative appendicitis at this age. The danger of metastatic infection in 
remote regions, as the subphrenic space, the lungs and elsewhere, is greater. 
In the doubtful cases, at this age we incline to immediate operation in all ex- 
cept the moribund. 

A strong indication for immediate intervention is met with in cases in 
which the question arises as to origin of the peritonitis, and the diagnosis is 
confused between that of appendiceal origin, and peritoneal irritation or infec- 
tion from perforative lesions of the gastro-intestinal tract of other types. 
There are cases of pyloric ulcer especially in which the history of pre-existing 
gastric or other disturbance is unobtainable at the time of surgical consulta- 
tion. All surgeons have encountered cases of this type and have operated, at 
times on a mistaken diagnosis of appendicitis. If a rigid policy of abstention 
is pursued in the face of a lingering doubt, added fatalities will result. 
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A very important group, and one little touched upon, we have encountered 
several times of late. These are cases of acute free perforation of a pre- 
existing appendiceal abscess, giving rise to a violent peritonitis. The following 
case histories will illustrate the salient features in this class : 

N. D. W., age thirty-one, had suffered for years with so-called bilious attacks. 
Present illness began with abdominal pain and vomiting. For two days was not 
confined to bed, suffered intermittent pain, and dosed himself with rhubarb and 
soda. Pain returned with great severity the evening of the day we saw him. 
When first seen at about 9 p.m. he was suffering excruciating abdominal pain. 
His abdomen was very rigid throughout. There was an entire absence of peristal- 
sis on auscultation. Pulse 80 and of good volume, temperature iooVe, leucocytes 
8400. He was sent to the Bryn Mawr Hospital, and placed upon the Ochsner 
treatment. There was marked improvement for 36 hours. Leucocytes rose to 
13,000. The abdomen became softer, a mass formed in the right iliac region, 
there was some return of peristalsis, the pulse was good, at times irregular 
(he had long had an arrhythymia) and he was in general rather comfortable. 

On the evening of the second day he was not so well. He had vomited a 
bilious material, there was no action of the bowels, and it was thought best to 
operate. Section revealed a very extensive peritonitis in the lower abdomen and 
pelvis. The appendix had sloughed off at its base, and fecal matter was escaping 
from the opening in the caecum. The small intestine was still distended and 
paralyzed. There was a foul collection around the crecum, and the pelvis was the 
site of a large collection of yellow pus, which we took to be an abscess of older 
date than that associated with the diffuse peritonitis at a higher level. A drain- 
age operation was performed with difficulty, and reaction followed in this desperate 
case. For two weeks he made a determined fight against peritoneal sepsis and 
intestinal obstruction. Enterostomy was done later with temporary relief, but 
the patient succumbed suddenly to cardiac paralysis, while still exhibiting symptoms 
of the above mentioned complications. 

In this case we believe it would have been better to have operated imme- 
diately. While it might seem, a priori , that a peritoneum capable of localizing 
an acute infective process in the first instance, should be able to repeat the 
performance, yet we believe that rupture of an abscess is an exceedingly fatal 
occurrence, a second localization rarely taking place. 

An insufficient amount of attention has been paid to this accident. It is 
rarely observed in cases under rigid hospital regimen. If operation be not too 
long delayed under such conditions it almost never occurs. General sepsis 
may supervene from unreasonable delay. Obstruction is seen more frequently 
and subphrenic abscess may develop and make the most astonishing progress if 
not recognized. But rupture if it occurs in such cases usually takes place by 
perforation into the bowel. But in all acute cases admitted during the stage of 
acute peritonitis, the possibility of rupture of an abscess into the general 
peritoneum must be remembered. There is usually the history of an attack 
of several days’ duration, although here again we must avoid the mistake of 
measuring pathology solely by time. With this there is commonly the history 
of sudden exacerbation of acute abdominal symptoms, especially pain. Shock 
is a frequent and striking symptom, with circulatory failure, amounting at 
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times to collapse. The abdominal rigidity increases and may become as board- 
like as that seen in perforated pyloric ulcer. The leucocyte count is sometimes 
extraordinarily low. All these symptoms point toward an acute abdominal 
invasion inconsistent with the presence of a diffuse peritonitis of slow exten- 
sion and long duration. Under such circumstances we believe the urgent 
indication is for operation at once. 

Even a delay of a few hours is likely to prove fatal in this complication, 
owing to the extensive contamination of the peritoneum. 

F. C. L., age forty-five, treated by physician for several days as a case 
of enteritis, or abdominal grippe. Had been allowed up, when he was taken very 
ill in the morning while at stool, with severe pain, accompanied by collapse. 
When seen at the Presbyterian Hospital that afternoon, he exhibited the signs 
of a general peritonitis. His condition was not good, his pulse 120, the abdomen 
characteristic. Leucocytes 6400. It was deemed wise to operate at once. When 
opened the abdomen showed a diffuse general peritonitis, and an abscess in the 
pelvis, of older date, which had recently ruptured into the general peritoneum. 

It owed its origin to a gangrenous appendix. Appendectomy and drainage were 
performed. There was scarcely temporary improvement, and the patient died on 
the third day after the operation of septic peritonitis. 

The following case recovered with immediate operation: 

Dorothy D., age two years, eleven months. Sick three days with a diagnosis 
of appendicitis. Had not been seen by a surgeon. The history had been quite 
typical but her physician was striving to avoid operation. She had pain off and 
on throughout the attack, but the night preceding the day on which we saw her, 
which was the third day of her illness, it had been more severe. On that day also 
she vomited for the first time. There was no marked change in her condition, 
however, until early in the afternoon of the third day, when she went into a 
condition of shock. When seen by us three hours later, she had reacted from the 
collapse which had alarmed her physician and family, and presented the usual 
evidences of appendicitis, with what was evidently a diffuse peritonitis. The 
rigidity and tenderness were not extreme. Her general condition was fair, and 
her temperature elevated. She was removed to the Bryn Mawr Hospital and 
operated on the same evening. Temperature on admission 103%, pulse 140. On 
opening the abdomen a thick-walled and well defined abscess was discovered, 
around a rather high perforated appendix; the abscess had undergone recent and 
spontaneous rupture. Retraction without the slightest disturbance of the relations 
showed a thin stream of pus trickling down into the comparatively clean peritoneal 
cavity. There was not the slightest doubt in our minds that the collapse which had 
been noted in the afternoon, and which may have been preceded by some exertion, 
had marked the first involvement, or rather reinvolvement of a peritoneum which 
had once successfully combated the infection, but which could hardly be trusted 
to do so again. Appendectomy and drainage were followed by a very smooth and 
prompt recovery. 

It is true that operation in this stage will yield a considerable number of 
fatalities. It is unlikely, however, that a peritoneum that has once success- 
fully resisted the gradual or free rupture of a suppurating appendix can again 
combat such flooding with pus of frank and highly virulent nature. 
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Again, there are other types of appendicitis in which the onset of peri- 
tonitis may be attended by and due to a volume of infection similar to that 
seen in acute intestinal perforation of traumatic origin, or even a ruptured 
abscess. Two such types are the rupture of a large appendix, distended with 
pus, or the perforation, near its base, of a patulous appendix, which permits 
free leakage of fecal matter into a peritoneum not shut off by pre-existing 
adhesions. Such accidents may be delayed long beyond the 48-hour time 
limit arbitrarily fixed for the period of immediate intervention. Delayed 
pathology is the explanation, and in the presence of such a picture of acute 
abdominal catastrophe, the necessity of immediate operation needs no argu- 
ment for its support. 

Finally, it is well to remember that a too rigid adherence to any rule of 
practice may be followed by regretable mistakes. Dogmatic and sweeping 
statements are perfectly justified in teaching immature student minds which 
must first grasp the main principles. Many of the authorities we have studied 
have changed their views so radically that one may be pardoned for wondering 
whether they must not sometimes regret their former unreconcilable attitudes. 

Judgment is developed by experience, and while we cannot always explain 
the mental processes by which the masters in surgery arrive at quick and 
correct decision, we must admit that it is by reason of such ability that they 
are masters. 

Any one who believes that the treatment of appendicitis has been standard- 
ized even in its main essentials should review the literature of the last few 
years. It is no longer voluminous, and except for a recent flurry before the 
Society of Medicine in Paris, not even controversial. It would seem that 
different clinics and different geographical localities have settled down to 
established practices with which they are content, though those practices are 
often diametrically opposed to those in vogue in other clinics of equal standing. 
There is general agreement on only one point, namely, that the management 
of this disease should be delegated to the surgeon. 

However, when the patient reaches the surgeon he may find himself in the 
hands of what the French call an “ interventionist ” who will operate upon 
him at once, regardless of the stage of the disease or his general or local con- 
dition. Or especially if he be in France, Switzerland or parts of Germany, 
he may find his surgeon an “ abstentionist ” who will not operate in the acute 
stage unless after a period of observation it is evident that the patient has 
failed to improve or perhaps is worse. Again using the handy French 
division, the surgeon may be an “ opportunist ” who will operate at once if the 
attack has lasted no more than 36 to 48 hours, but after that will wait for con- 
ditions to improve or even resolve entirely before risking operative inter- 
vention. This is the old strife for the interval operation, and such names as 
Jalaguier, Tuffier and Walther are still connected with it. Temoin of Bourges 
has recently launched a most determined attack upon this plan and heads 
the “ interventionists ” in France. As yet they are in the minority. In 
England, during the last six years, no one has raised his voice for delay in 
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operation upon any type of case. In America, our patient probably would 
be subjected to immediate operation regardless of the stage of the disease or 
his condition, but there is a fair chance that he might enter a clinic whose 
policy it is to treat certain cases of appendicular peritonitis by the well 
known principles of anatomic and physiologic rest, hoping for localization 
before operation. It is impossible to secure pure and homogeneous statistics 
to settle the relative superiority of these various plans. Low mortalities are 
claimed for each by their respective adherents. 

It seems clear that the usual case of early appendicular peritonitis should 
be operated upon without delay with the reasonable expectation that the 
peritoneum will take care of the infection already liberated. It seems equally 
clear that the same group of cases, properly and rigidly treated by anatomic 
and physiologic rest, can in the vast majority of instances be brought to sub- 
sidence or localization, conditions which permit operation with very low 
mortality. Failures will occur in each group, but if we can judge by reported 
results the mortality figures will not differ greatly. Now we know that by far 
the greater part of the mortality from appendicitis comes from the group 
which exhibits when first seen a widespread peritonitis with evidences of pro- 
found systemic toxsemia, and usually in the third or later days of the disease. 
Leaving aside the question of elimination of this type of case by more timely 
recognition, it is evident that the reduction of surgical mortality must deal 
chiefly with this group. Those who have made use of Ochsner’s plan cannot 
fail to have been impressed with the general improvement and localization of 
the peritoneal process that may occur in seemingly desperate cases. Nor can 
they have failed to note that other cases exhibit no such tendency but proceed 
to generalization and death. On the other hand, those who practice immediate 
operation must often have had the experience that the post-operative condition 
of the patient is obviously worse than before operation, and death results 
from progressive toxsemia, within a few hours or days. It does not seem 
likely that the deaths in both groups affect the same individuals under such 
different forms of treatment. Can we not further define our indications for 
and against immediate operation? Are there not cases undergoing localization 
or capable of localization which yet present the signs of widespread peritoneal 
irritation and marked general toxsemia? We believe there are and that pre- 
cipitate operations in this group will often determine a fatality, when rational 
pre-operative measures will bring safety. On the other hand, there are cer- 
tainly cases that show no tendency towards localization and will inevitably 
perish under any waiting policy. In the body of - this paper we have made a 
plea for recognition of certain types which are likely to fall into this group, 
notably: (i) Young children, (2) cases of delayed and fulminating gangrene 
or perforation and (3) intra-abdominal rupture of a localizing or localized 
abscess. Such conditions can at times be reasonably surmised from the history 
and clinical conditions, and such evidence should take precedence over in- 
flexible rules based upon ideas of a pathology which does not always run true 
to form. 
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The following brief summary of the literature of the last five years is 
appended to show the extraordinary variety of views still maintained in regard 
to this question which many of us have come to regard as trite and 
practically standardized : 

A. J. Ochsner reiterates his belief in the plan formulated in 1892 and carried 
out by him ever since. The cases in which delay is practiced are not clearly 
defined, but in general it is implied that cases of beginning diffuse peritonitis 
of over 48 hours duration, are so treated. In previous publications, however, 
Ochsner has indicated clearly his views and treatment. 

John B. Deaver says, " in progressive peritonitis, usually of more than 40 
hours, it is safe to presage a fatal outcome if operation be undertaken in the 
presence of symptoms of diffusing peritonitis — rapid running pulse, abdominal 
distention, cyanosis of the facies Hippocratica — while delay may save the patient 
in such cases.” 

Eunicke recommends delay in operation upon diffuse peritonitis, gastric lavage 
for vomiting, warmth to the abdomen, saline solution by bowel and camphor 
hypodermatically. Operation is to be undertaken when improvement occurs. 

Sehrt advises delay in cases which show in the fifth to the tenth day the 
outspoken picture of peritonitis, associated with prostration, rapid pulse, often 
vomiting and a large area of dulness in the right iliac fossa. His “conservative 
therapy” consists of a few teaspoonfuls of cold tea, cold red wine and frequent 
mouth washes with cold water, moist applications on the abdomen, no opium. 

He does not operate unless the general condition is good, even waiting in some 
cases of localized abscess for spontaneous rupture into the intestine. 

Loffler (Hochenegg’s Clinic), in a highly statistical paper, reports 463 cases, 
of which 406 were operated. Very mild cases were treated without operation, 
and all were cured or relieved. Several of these were operated upon because their 
symptoms were progressive. Any sign of peritonitis was an absolute indication 
for immediate operation. 

Bevan states that immediate operation is best in all cases; but those which 
cannot be given the benefit of early surgical treatment ; in doubtful cases ; and 
in advanced age or serious organic contraindications. These cryptic rules are not 
elaborated, but he further says, “ I now operate at once, regardless of the day 
of admission.” It seems a fair inference from the exceptions that Bevan has in 
mind a group of cases in which a period of delay is advisable before operation. 

Pauchet (Amiens) advises early operation in all cases except in mild cases 
of several days’ duration when medical treatment is permissible; in cases showing 
marked symptoms and serious outlook, operate if within 48 hours of onset; in 
abscess formation, wait for an opportune moment; in generalized peritonitis, he 
says, “ I believe that if it were possible to secure comparable statistics on these 
cases operated upon by different surgeons, or left to themselves, the mortality 
would be almost the same, with or without intervention.” He believes " the average 
surgeon will get the best results by letting them alone.” 

Hartmann (Paris) advocates immediate operation in all cases except 
abscesses (which he treats expectantly), and in the face of a serious general 
condition of the patient. 

Jalaguier (Paris) prefers to wait for the interval, if symptoms are mild. 

“ In the immense majority of cases of ordinary and easily recognizable types, 
rigorous expectant treatment should be instituted. In a few hours one is settled." 

If symptoms persist or increase, operate at once. Otherwise wait. Hospital 
management under the surgeon’s care is imperative, as urgent symptoms may arise 
at any moment and demand immediate intervention. If the patient is in a state 
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of collapse when seen, stimulate and wait a few hours before operation. He 
claims 3 to 4 per cent, mortality in acute cases, and admits that he operates more 
freely than formerly. (Note that this plan is in many respects the reverse of 
Oclisner’s treatment. The more serious the condition, the more urgent the operation, 
except in the case of collapse.) No statistics are given. 

Tuffier (Paris) states that he was formerly a partisan convinced, and a 
defender of the immediate operation in all cases, but that he has little by little 
retreated from this position, and his practice is identical with that of Jalaguier. 

Qu£nu shares the views of Jalaguier and Tuffier, but he says he operates in 
some cases in the acute stage. 

Gosset, Berger and Lenormant agree substantially with Jalaguier. 

W aether operates immediately, if seen within 48 hours. After this time, 
if the case is improved, he delays; otherwise operates. He prefers to treat 
appendicular abscesses expectantly, awaiting absorption or spontaneous rupture 
into the bowel. He reports 700 cases, mortality 3.85 per cent. In the period 
19x3-1919, 162 cases ; 2 deaths ; 1.23 per cent. 

Bazy advocates in typical, advanced, general peritonitis, multiple incisions 
and drainage under local anaesthesia. Of 35 cases, 24 died; 68 per cent. Of the 
24 deaths, eleven died within 24 hours. He defines a group suffering from 
marked toxaemia and extensive peritonitis in which he prefers to await localization. 
In general, he holds with Temoin, that intervention should be the rule, and 
waiting the exception. 

Alexander reports cases of acute appendicitis in children with 15 deaths; 
mortality 3 per cent. He states that the only type of acute appendicitis with 
diffuse peritonitis in which delayed operation is advisable and justifiable, is when 
the patient is seen after 2, 3 or 4 days of illness, and presents vomiting, general 
abdominal tenderness, absence of peristalsis, marked abdominal distention, slight 
cyanosis with rapid pulse and dry coated tongue. 

Rehn advises immediate operation on all cases, as soon as diagnosis is made, 
regardless of stage, extent or localization. 

Eichhoff employs Rehn’s method; reports 69 abscesses operated, with 3 
deaths, 4.4 per cent., 47 cases of free purulent exudate (peritonitis) with 9 
deaths, 19 per cent. Only one of these deaths occurred in cases operated upon 
in the first 24 hours. The series is not so analyzed as to demonstrate the 
effect of immediate operation in the late cases of diffuse peritonitis. The mor- 
tality is almost limited to this group. 

Jenckel gives no consideration to delay in cases of diffuse peritonitis. 
Of 830 cases, 31 died, 3.7 per cent.; 62 of these showed diffuse peritonitis, 
22 died, 35.4 per cent.; 46 of the latter are analyzed with reference to stage, 
as follows: 


20 operated upon within 24 hours x died 

12 operated upon within 48 hours 4 died 

13 operated upon within third day 13 died 

1 operated upon on seventh day 1 died 


It is evident that the late cases could not have fared worse if operation had 
been postponed. 

Hughes summarizes essentials of operative treatment of diffuse peritonitis 
without reference to the principles of the Ochsner treatment. 
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Crile reports 407 consecutive operations for acute appendicitis by Lower and 
himself, without a death. This is a brief article enunciating Crile’s principles 
of treatment, and makes no mention of Ochsner’s treatment. Unfortunately, no 
statement is made concerning the disposition of cases of late and wide- 
spread peritonitis. 

LaRoque justifies delay only in order to get patient to competent surgeon and 
proper surroundings ; or to enable a more thorough operation when a combination 
of pathology is present. No mention is made of Ochsner’s plan, and the two 
exception above noted do not touch upon the crux of the question. 

Beekman, Smith and Everingham reported 500 operative cases, representing 
the work of many different surgeons in the Cornell Division of Bellevue Hospital, 
New York; interesting statistical study: highest mortality period begins after the 
second day of the disease, which parallels similar statistical studies quoted from 
McWilliams, DeQuervain and combined Berlin hospitals. There were 45 cases 
of diffuse peritonitis; of these, 12 were of less than 2 days duration; all recovered. 
By inference, the remaining 33 were of more than 2 days duration; 21 died, 

63.3 per cent. No mention is made of Ochsner’s treatment, or of any indications 
for delay and pre-operative treatment in this group. Immediate operation is 
counselled because of the difficulty in making a diagnosis from the symptoms, 
“ severe cases often showing the least marked signs.” 

Krecke (Munich) practices immediate operation in all severe cases. 

Hagen (Augsburg) agrees with Krecke. 

Rowlands (Guy’s Hospital ) counsels immediate operation in all cases. “If 
competent surgeon is not available, adopt the Ochsner conservative treatment, 
. . . an operation must be undertaken if signs of localized abscess or perito- 
nitis develop.” 

T£moin (Bourges) is the strongest French advocate of immediate operation 
in all cases, regardless of time or condition. He presents large statistics with 
remarkably low mortality: report of 1911 gives 1442 acute cases, 3 7 deaths, 2.5 
per cent. In the later group, 169 showed “ more or less general peritonitis ” 
with 25 deaths, 14.7 per cent. 

Cauchoix concurs with Temoin. 

Nicoll dismisses the waiting policy with the remark that “the patient who is 
shocked as the result of flooding of the peritoneal cavity with pus, will scarce 
be improved if the surgeon tides him over his shock only to allow him to be 
overwhelmed with the sepsis of the untreated focus of infection.” 

Bancroft reports 483 acute cases from the New York Hospital; mortality, 

4.3 per cent. There were 73 cases of acute diffuse peritonitis; 13 died, 17.8 per 
cent, mortality. There is no discussion of the advisability of delay in any type. 

Morf reports 822 cases from the Cook County Hospital, Chicago; the total 
mortality is 7.4 per cent.; 26 cases were classed as diffuse peritonitis; 17 died, 
mortality’ 63.3 per cent. There is no discussion of delay in operation in any type 
of case. 

Sloan states that his experience with the waiting policy has been bad, and 
advises immediate operation in all cases. Eiscndrath, in discussion, dissented so 
far as to advise “abstaining from operation in those desperate cases where the 
pulse is 160 or 180, and they are simply gone.” Five other surgeons in discussion 
agreed with Sloan in advising immediate operation in all cases. 

Martin du Pan, in an excellent article on the treatment of peritonitis, outlined 
the accepted methods in use in France. He advocates immediate operation. 
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Runyon advocates combining the methods of Ochsner and Crile. He remarks 
that “many of our cases we thought would die if not operated immediately, and 
usually died when so operated, would not only not die when let alone, but would 
in a short time become safe operative risks.” JPre- and post-operative treatment is 
to be carried out according to Crile’s recommendations. 

Chiari (von Haberer’s Clinic) states that the practice in this clinic is to 
operate immediately on every case admitted within forty-eight hours after onset. 
After the third day, immediate operation is advised unless the case is obviously 
improved and the inflammatory signs giving evidence of localization. He reports 
1167 cases, of which 717 were operated in the acute stage, mortality 6 per cent.; 
450 operated in the interval, with two deaths; of 81 cases of diffuse perito- 
nitisy 30 died, 37 per cent. These cases are practically all of more than forty-eight 
hours’ duration, and were all operated immediately after admission. As to the 
advisability of delay in this group, he quotes the mortality statistics of other 
clinics, dealing in the same manner with the same type of cases, as follows : 


Grekow 45 per cent. 

Thiemann (Riedel’s Clinic) 62 per cent. 

Krogious 39 per cent. 

Propping (Rehn’s Clinic) 40 per cent. 

Zahradnicky 40 per cent. 

Hagemann 25.4 per cent. 


Brown (England) shows clearly the high mortality of the intermediate 
stage as compared to the safety of the early and later operation, and attributes 
this to breaking down the barriers to infection before general resistance has been 
built up. However, following the English custom, he advocates immediate opera- 
tion at whatever stage the case is seen. 

Vogel (formerly Kocher’s Clinic) does not clearly define indications for 
operation in his long statistical paper. Evidently the interval operation is pre- 
ferred, but severe cases are operated immediately, regardless of duration or con- 
dition. The result appears to be unfavorable; thus of thirty-six cases operated 
upon by simple incision, with or without irrigation, thirty-one died. It is noted that 
all cases that entered the hospital in collapse, died in a few hours after operation. 
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SPONTANEOUS INTRAPERITONEAL RUPTURE OF 
THE BLADDER 

By Joseph F. Geisinger, M.D. 
of Richmond, Va. 

8TBABT CIRCLE HOSPITAL 

In a strict application, the term spontaneous should probably be reserved 
for a type of bladder rupture dissociated from any trauma whatsoever, either 
from within or from without. Such cases have been reported, but it will 
probably be admitted that a comprehension of them involves some tax upon 
the imagination. Certainly it is difficult to conceive of a bladder gradually 
distending until it passively permits itself to burst, entirely without any 
expulsive reaction on the part of its own musculature or of the correlated 
musculature of the abdominal wall. 

It may be appropriate therefore to apply the term to the case to be 
reported, though it is definitely associated with such trauma as may be repre- 
sented by the straining efforts of the patient to overcome a prostatic 
obstruction. No other traumatic element is apparent in the case. 

Many instances of rupture of the bladder are recorded in the literature. 
Usually the injury is associated with distention and an external shock. The 
distention may be due to prostatic obstruction, stricture, neglect of micturi- 
tion during drunkenness or other causes. Rising out of the protecting wall 
of the pelvis and inelastic from over-stretching, the bladder is in such circum- 
stances subject to serious harm. The external shock causing the rupture may 
come in .the form of falls upon the feet or buttocks or abdomen, blows or 
kicks over the region of the bladder, crushing injuries, the lifting of heavy 
objects, and so on. The most usual forms of internal trauma are straining 
at stool, micturition, or during parturition. The recorded cases of rupture 
of the bladder from indirect force are comparatively rare and those associated 
only with the so-called internal trauma are exceedingly uncommon. The case 
to be reported would appear to illustrate two main points : 

' i. The desirability even in what seems a simple diagnostic situation of 
carefully weighing unusual symptoms and signs although thay may suggest a 
condition so unusual as to be almost unknown to the observer. 

2. Further confirmation of the recorded observation that the peculiar 
arrangement of the musculature of the bladder wall on its posterior superior 
aspect makes this the weakest part of the organ, the vulnerability of which is 
still further increased by the fact that here it is covered only by peritoneum 
and intestines whereas elsewhere it is encircled by muscles and bones. 

Case Report. — K. B., colored, married, male, aged sixty. Entered Memorial 
Hospital on April 6, 1920, with immediate history of complete retention of 
urine for forty-eight hours and antecedent history of difficult urination for 
two or three years with marked frequency day and night. In the present attack, 
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which was his first acute retention, his physician had attempted to pass a rubber 
catheter but failing to do so had sent him to the hospital. 

Examination showed a well-nourished negro apparently in no more distress 
than would be expected from a distended bladder. His temperature was ioo, and 
his general condition very good. There was no abdominal rigidity but a fluctu- 
ating suprapubic mass could be felt extending to the umbilicus. The fact that 
this mass was more diffuse and less sharply defined than is usually the case 
with a full bladder was made a matter of comment between the attendant and 
the interne at the time being, but its true significance was not appreciated. 
Rectal examination disclosed a huge prostate and very little further attention was 
given to the diagnosis. The ease seemed to present a commonplace picture of 
acute retention from prostatic obstruction, indicating suprapubic cystotomy. A 
rubber catheter could not be passed into the bladder but a woven prostatic 
catheter entered; about an ounce of urine ran out and the flow then stopped. 
It was assumed that a middle lobe had probably dropped over the end of the 
catheter and another point, which, in conjunction with the diffuse character of 
the suprapubic swelling, would have been most helpful toward a true diagnosis, 
was thereupon misinterpreted, mainly because the possibility of the occurrence of 
the condition actually present had never entered the mind of the writer. 

As suprapubic cystotomy seemed clearly indicated, no further manipulations 
were made and the patient was removed to the operating room. Under procain 
anaesthesia the usual suprapubic incision was made. Beneath the recti muscles was 
found a bulging and ccdematous structure which suggested peritoneum but appeared 
too thick and opaque for it. It did not give the tense sensation of a distended 
bladder, but, as evidently nothing lay beneath it except fluid, it was tentatively 
assumed to be the thinned-out bladder wall, and incision was made directly 
into it. The immediate escape of a large amount of fluid, evidently urine, appeared 
to confirm the supposition. A finger was inserted through the opening to ex- 
plore the prostate, and while this manipulation was in progress a knuckle of small 
intestine insinuated itself between the finger and the upper angle of the incision, 
revealing an actual invasion of the peritoneal cavity. A general anaesthetic was 
thereupon administered, the incision enlarged, the fluid in the abdomen, amount- 
ing to nearly a gallon, evacuated, the intestines packed off and a thorough 
inspection made. The bladder was found collapsed in the bottom of the pelvis 
and on its posterior superior aspect about one and a half or two inches above 
the posterior peritoneal reflection was a rent large enough to permit the easy 
passage of two fingers. The edges of the hole were sharply congested and 
somewhat indurated. The peritoneum was stripped back and closed around two 
intraperitoneal drainage tubes in such a manner as to exclude the ruptured area 
of the bladder. The indurated margin of the bladder opening was then excised 
and closure made from above and below around an intravesical tube. The super- 
ficial structures were dosed in layers as usual. Microscopic sections of the 
excised tissue showed no evidence of ulceration or other local condition at the site 
of rupture. 

The immediate post-operative history of the patient was remarkably satis- 
factory. There was at no time any evidence of serious peritoneal involvement 
although his urine showed a considerable amount of pus. His temperature went 
up to xoi, but promptly came down and his pulse did not exceed ioo. Two days 
after operation his blood urea nitrogen was 88 mg. and his blood-pressure was 
160, no. His abdomen continued soft, his bowels moved promptly and regularly, 
suprapubic drainage continued very free, and he was soon eating heartily and 
apparently on the road to a good recovery. In the light of his operative findings, 
further inquiry was made into his history. The only additional fact of importance 
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elicited was to the effect that on April 5th, the day before he entered the hospital, 
and some twelve or fourteen hours after the onset of his acute' retention, he had 
been straining for some time in an effort to empty his bladder when he suddenly 
had a pain in his abdomen and, as he expressed it, he “ got sick as a dog.” He 
rallied fairly promptly and his only other symptom was mild nausea without 
vomiting. It was at this time, twenty-four hours before his operation, that the 
rupture of his bladder probably occurred. 

On April 12th, the patient got out of bed while asleep, walked up and down 
the corridor and lost his dressings as well as the tube in his bladder. He was 
apparently none the worse for this experience. His renal function reading on the 
same day was 55 per cent, in two hours. 

For the next two months the record was made eventful only by an occasional 
brief spell of temperature, usually coincident with some obstruction to the 
bladder drainage which in the main was very free. The specific gravity of the 
urine fluctuated between 1004 and 1020 but blood-pressure remained fairly steady 
in the region of 140, 90. Renal function as measured by the dye output varied 
between 40 and 60 per cent. Urea nitrogen dropped to I7mg. and then to I4mg. 
After an unusually long stationary period the prostate began to diminish in size. 

In spite of his excellent progress it appeared desirable, in view of the unusual 
experience through which he had passed, to defer the added strain of prostatectomy 
as long as possible, and under ordinary circumstances the patient would have been 
sent home for several more weeks of drainage. As the character of the attention 
he would have gotten at home was, however, highly questionable, and as his 
condition at this time was probably far better than it would have been later 
after a period without intelligent observation, it was determined on June 22nd to 
attempt prostatectomy without further delay. The gland was exceedingly difficult 
to enucleate and came away in several pieces. The extreme density of some 
areas suggested malignancy but microscopic sections showed nothing but the usual 
hypertrophy. The patient made a good recovery from this operation and on 
July 24th, he returned to his home. At that time his ’suprapubic wound had closed 
and he was voiding a normal amount of urine through his urethra. 

The above case, with introductory observations, was reported before the 
Richmond Surgical Society in December, 1920. Its existence was recalled 
to mind by a recent publication* in which Thomas reports certain experiences 
with intraperitoneal rupture of the bladder. An excellent review of the 
literature accompanies this article. Thomas notes the infrequency of the 
condition, the very scanty text-book or other data, the original gloomy prog- 
nosis, the gradual improvement in the meagre surgical statistics, and the still 
remaining high mortality rate. In 1882 Rivington in his Hunterian lecture 
declared that he doubted “ whether a single unequivocal recovery after intra- 
peritoneal rupture of the bladder has occurred.” Six years later Walsham 
collected seventeen cases in which abdominal section was done. In three the 
rupture was extraperitoneal ; two died and one recovered. Suture was 
effected in eleven of the intraperitoneal ruptures; five recovered and six died. 
Simple drainage without suture was done in the other three ; one recovered 
and two died. 

Still further improvement was noted in Jones’ statistics which in 1903 
contained reports of 54 cases. The mortality rate for the entire series was 48 

* Intraperitoneal Rupture of the Bladder, by T. Turner Thomas, M.D., Annals of 
Surgery, vol. lxxvi, No. 1, p. 64, July, 1922. 
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per cent. In 32 cases previous to 1S93 the mortality rate was 63.5 per cent., 
while in 22 cases between 1S92 and 1903 the rate was 27.5 per cent. In the 
following year Dombrin and Papin collected 7S cases with a general mortality 
of 43.5 per cent, and a mortality between 1895 and 1904 (34 cases) of 
20 per cent. 

The cause of death is usually peritonitis, shock or hemorrhage. In the 
case here reported, the patient exhibited no evidence of shock when first seen 
and gave no history of it except his statement of “ feeling sick as a dog ” when 
the rupture occurred. There had apparently been little or no bleeding from 
the bladder wound. In spite of the presence of a large amount of urine no 
peritonitis was present when the abdomen was explored and no indication of 
it subsequently developed. This latter observation emphasizes Thomas’ state- 
ment that free escape of urine into the peritoneal cavity does not necessarily 
lead to a fatal peritonitis and would appear to carry it a step farther and indi- 
cate that it may actually occur, though probably very rarely, without any 
peritoneal inflammation whatever. 

Thomas comments at length upon the difficulty of accomplishing an 
effective suture of the lower part of a rent in the posterior or peritoneal wall, 
where the rupture usually occurs. In the first of his two cases the closure 
was poor and the patient subsequently developed peritonitis from leakage of 
urine. In his other case a perfect closure was effected, but the patient died in 
a few hours. The difficulty of closure lie charges to the anatomical relation- 
ship of the bladder, its deep position behind the pubis when contracted and 
the absence of laxity in the bladder wall. Me recites similar difficulties of 
suture encountered by other operations and suggests, with Jones, the begin- 
ning of the suture line at the upper angle of the wound, employing each 
successive stitch as a tractor to draw the rent upward within easier reaching 
distance. In the writer’s case a free exposure was possible and suture could 
have been effected throughout except for the apparent desirability of vesical 
drainage pending the future prostatectomy. The separation of the peritoneum 
from the bladder contributed to this freedom of exposure and the exclusion 
of the abdominal cavity in this way from the suture line in the bladder would 
appear to commend itself as a general surgical proposition when it can 
be accomplished. 

In some of the reported cases the bladder wall was sutured throughout 
and the abdomen closed without drainage, and a certain number of the cases 
recovered. Notwithstanding the absence of signs of peritonitis, the writer 
preferred a safety valve in the shape of an intra-abdominal drain, removed as 
soon as it was demonstrated that no complications were developing. In all 
the reported cases in which suture was imperfect or not attempted, simple 
drainage was used, and in quite a number recovery and subsequent perfect 
restoration of bladder function occurred in spite of the free leakage of urine 
into the peritoneal cavity and a subsequent prolonged suprapubic discharge. 
In further confirmation of the ability of the peritoneum to handle successfully 
an outpouring of urine, Thomas cites two cases of operative injury to the 
bladder without repair, both patients recovering after simple drainage. 
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CALCULI* 
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lx the study of the etiology of urinary concrements we deal with an 
abnormal type of crystalline precipitation. The constituents of urinary stones 
include uric acid, urates, calcium oxalate, calcium phosphate, calcium car- 
bonate, ammonium magnesium phosphate, and less often, eystin or xanthin. 
These materials are all insoluble in water, even within the range of acidity 
or alkalinity which we find in urine. Crystals of the-e .substances are often 
found in the urine of normal persons. Usually they are isolated, single, 
unfused and perfectly formed according to the crystallographic system pecu- 
liar to the given material. To ascertain what mechanism is at fault in causing 
the atypical deposition and fusion of these crystals into a stony concrement 
is the problem discussed here, j 

The power of the urine in health to hold these constituents of calculi in 
solution, or to bring about their dejK*sition as isolated entities, is due to the 
presence of finely divided particles of organic matter, the so-called protective 
colloids. 1 The urinary colloids are incompletely known, hut are supposed to 
include the urinary pigments, traces of nueleo-albumin, mucin, and albuminous 
material from effete cells cast off from the renal parenchyma. The reaction 
of the urine and the body temperature are also important factors in maintain- 
ing urinary solution. Thus highly acid urines will carry more phosphate, 
oxalate, and carbonate in solution than those which are near to or on the 
alkaline side of neutrality. Again, uric acid and evstin attain a greater 
solubility in alkaline urines. However, it must he emphasized that the hydru- 
gen-ion concentration is a secondary factor in maintaining solution, as is 
evidenced by the relative insolubility of stone constituents in water of the 
same degree of hydrogen-ion concentration as the urine. 

Ebstein and Nicolaicr. in iSyi, studied the chemical nature of urinary 
calculi and for the first time produced stones in the urinary tract of animals 
by feeding oxamid, a derivative of oxalic acid. As the result of their studies 
these authors held that the inflammatory reactions in the kidneys resulted 
in the precipitation of urinary salts in the matrix furnished by the exudate, 
and thus in some obscure way stone had its genesis. '■ 

Rainey, in 185O, and later Ord and Shattock, determined the physical 
principle that colloidal matter in vitro would modify crystalline morphology. 

* broin the Division of Experimental Surgery and Pathology, and Section on 
Urology, Mayo Clinic. 
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Pin. i. — A (liaRramuntic sketch of the serial relationship of non-coali'sccnt and coalescent 
forms of oxamid and of calcium oxalate crystals. \V. M. Ord in 1K71 rccoftnired the power of 
colloids in ri.'ro to mo Itfy the tnorphol jcy of crystalline matter and traced the relationship of 
non-coalescetu and coalesccnt varieties of calcium oxalate as shown above. I.ater he showed 
mth Shattock that t lie coalesccnt forms constituted the structural units of calculi as seen 
microscopically. 



Fig. 2. — Lithiasis from fccdinR oxamid to rabbit seventeen days. 
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Thus crystals of oxalate and carbonate of lime would be precipitated from 
water solution and from solutions containing gelatin, mucin, albumin, and 
other colloids in widely different forms. Ord. working with calcium oxalate, 
could trace a number of morphologically related forms which varied con- 
sistently according to the amount of colloid and salt present. ^Furthermore, 
he found that certain of these crystals tended to remain isolated, while others, 
especially the spherical forms, tended to fuse. Thus he distinguished be- 
tween coalcscent and non-coalcsccnt varieties of calcium oxalate crystals.^ 

Figure I shows these 
related forms of cal- 
cium oxalate in a sche- 



matic manner. 

Ord's study of the 
microscopic, structure of 
urinary calculi of oxa- 
late and u ratio types led 
him to the conclusion 
that the mechanism of 
their formation might 
be related to colloidal 
matter in urine. The 
demonstration of this 
relationship, however, 
remained to be shown. 

During the past two 
years the experimental 
production of calculi 
has been studied by the 
feeding of oxamid. The 
details of this study arc 
published in another 
report, but in brief the 
results were as follows : 


Synthetic oxamid 


Fig. 3. — Formation of oxamid calculus around organic nnrlrtix placed in 
the renal pelvis. Oxamid w.v. fed for fifty-four days. 


( d i a i n i d o - ox a 1 i c acid) 
on being fed to rabbits 


and dogs was found to be excreted as such, in the urinary tract. On being 
deposited from the urine it assumed an entirely different crystalline morphol- 
ogy from that of the synthetic product fed. The crystals bad changed from a 
non-fusing lo a fusing or coalcsccnt variety, this fusion of crystals leading to 
stone formation (Figs. 2 and 3). The process seemed to be related to the 
urinary colloids as the reaction of the urine did not interfere with the process 
and as the synthetic oxamid crystals, when dissolved by heating in animal 
urine, would be reprecipitated on cooling with a morphologic change to the 
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fusing spheroidal crystalline types. In Figs, i and 4 the relationship of the 
forms of oxamid crystals seen in animal urines may be traced. It is easily seen 
that the coalescent spheroids are developed from a fundamental cross form. 

These experiments suggested tha(<stone formation might be due to one of 
several factors: (1) The excretion of an excessive quantity of crystalline 
material beyond the power of the urinary colloids to maintain either solution 
or deposition of isolated non-coalescent crystals; (2) a deficient amount of 



Fro. 4. — Oxamid crystals ns observed in urine under the influence of the urinary colloids. These 
crystals have assumed a morphology altogether different from the svnthctic form. We can trace 
the evolution of crystals through non-coalescent crosses, crosses with intcrbrachial spaces partly 
filled out, squared forms and coalescent spheroids. 

protective colloid in the urine, and {3) the precipitation of normal colloids 
or masking of their protective activity by bacterial exudates, or by foreign 
colloidal matter excreted as the result of an abnormal metabolism! Experi- 
mental proof of these points has thus resolved itself into three problems. 


LITHIASIS FROM EXCESSIVE CRYSTALLINE EXCRETION. EXPERIMENTAL 

CALCIUM OXALATE CALCULI 

The difficulties encountered in attempting to increase the visible crystalline 
content of the urine in substances normally present proved formidable. Aside 
from the experiments of Minkowski and of Ebstein and Nicolaier, who 
demonstrated small deposits of uric acid in the renal epithelium of animals 
after the intravenous injection of massive doses of piperazin uric acid or the 
feeding of large quantities of adenin to dogs, and the finding of occasional 
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calcium oxalate crystals in the tubules after oxalic acid poisoning, no success 
in this direction had been obtained. The administration of various solutions 
of uric acid phosphates and oxalates likewise met with failure in our hands, 
the oral, muscular and intravenous routes being used. 

\Yc then planned a procedure whereby one of the urinary salts could be 
indirectly concentrated in the blood stream, thus leading to an excess secretion 
in the urine. As the oral administration of oxalic acid was known to cause 
the visible appearance of calcium oxalate crystals in the urine, an ester of 
oxalic acid was used. Normal butyl oxalate was chosen as being adapted to 
this purpose. It is an oily liquid which can be easily administered subcu- 
taneously and it presents the oxalate ion 
in slight concentration. It may be 
assumed that on subcutaneous injection 
it is absorbed and slowly becomes hydro- 
lyzed in the blood stream. The oxalate 
radical thus liberated combines with the 
calcium present in the blood and thus 
calcium oxalate is formed. In order to 
prevent a marked diminution in the nor- 
mal blood calcium, a chemically equivalent 
amount of calcium chlorid in solution was 
given simultaneously under the skin. In 
certain instances marked necrotic local 
reactions in the skin occurred as a result 
of the injection of these irritating chemi- 
cals, and some animals had to he prema- 
turely killed. However, in a number 
of instances a series of subcutaneous 
injections were satisfactorily made for 
a number of days consecutively. In this manner we produced intense oxaluria 
for a relatively long time. 
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Fir.. 5.— Experiment ts6. Calcium nxntnte 
stones in bladder, produced by •uilicutam-ou'. 
injection of normal bulvl oxalate and calcium 
chlorid. 


By this method definite urinary calculi were produced in ten rabbits in a 
series of approximately fifty attempts ( Figs. 5 and 6). Many of the animals 
died, or were killed, during the first few days of the experiments because of 
cutaneous necrosis mentioned above, or because of the intense nephritis due 
to the oxalate poisoning. 

Table I indicates the duration of life, dosage of oxalate ester and calcium 
chlorid administered, and the oxalate deposits found at necropsy in a series 
of fifteen animals carefully studied. One other experiment ( Experiment 28), 
in which 1 c.c. of butyl oxalate and 0.4 gm. sodium oxalate was given daily 
for six clays, gave positive results. Twenty small stones. 2 by 1 mm., were 
found in the bladder. 
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Sand in right kidney and small stones in calyx 
of left kidney. No granules in bladder 

130 

6 

«-5 

2-3 

3 -o 

15.0 

Sand in both kidneys and bladder 

j 

4 

0.6 

3 -o 

mst 

12.0 

No gross deposits 

•32 I 

j 

! 24 

5-3 

2-5 

132.0 

60.0 

| 

Sand in calyces of both kidneys: 2 stones in 
bladder; ulcerative cystitis with incrustation 
calcium oxalate (Fig. 6) 

*33 

2 

! 

t.o 

5 -o 

2.0 

1 0.0 

No deposits; unsatisfactory 

134 

H 

o -5 

2-5 

12.0 

60.0 

Small stones in left kidney and bladder; no 
deposits in right kidney 

*35 

2 

0.4 

2.0 

0.8 

4.0 

No deposits in calyces or bladder; microscopic 
deposit crystals in tubule intense 

1,36 

28 

°-5 

2-5 

14.0 

iT| 

Small stones in left kidney and bladder 

•37 

■ 

0-5 

2-5 

3.5 

a 

Six small stones in bladder; no deposits in 
calyces of kidney 

138 

■ 

0-5 

2.5 

7.0 

35 -° 1 

Small stone in calyx of right kidney; 1 stone 
and sand in the bladder 

139 

12 

o -5 

2.5 

6.0 

30.0 

No deposits in calyces of kidney; several 
small stones and granules in bladder 


FEATURES OF THE EXPERIMENTS REQUIRING ESPECIAL EMPHASIS 

1. Rabbits weighing between 2 and 3 kg., whose urine gave no growth on 
culture, were chosen. 

2. Variable amounts of sand were almost consistently found in the urinary 
tract of the animals. In approximately one-fifth of them the kidneys or blad- 
der contained definite calculi. 

3. Cultures made immediately after death from the kidneys and from 
the bladder urine were consistently negative for bacterial growth. The only 
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FORMATION OF URINARY CALCULI 



Fir:. 7. — Sediment's from fresh urine of rabbits with experimental oxalate lithiasis. An intense 
oxa'un.n. Discrete isolate 1 perfect octahcdra of calcium oxalate are seen, but the preponderant 
types are tabloids and coa’escent dumb-bells and spheroids which are fusing to form concrements. 



Fig. 8. — Small calcium oxalate calculi experimentally produced as in text, crushed on slides 
to show crystalline elements in structures. Note that the small fusing spheroids constitute the 
structural units. 
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The fusing spheroidal variety of calcium oxalate corresponded morpho- 
logically with the coalescent variety described by Ord. When this phenome- 
non was first noted in the urine of the experimental animals we immediately 
became hopeful that calculus formation might take place if the process were 
continued long enough. The results outlined show that cur expectations 
were fully realized. 

The kidneys of rabbits with oxalate lithiasis produced in this manner were 
uniformly swollen and pale. On cross-section the markings of medulla and 
cortex were partly obscured. Microscopic sections of such kidneys revealed 
varying degrees of epithelial destruction. Dotting the field in the region of 
the so-called secreting tubules were found masses of calcium oxalate deposited 
as rosettes, spheroids, and occasionally as octahedrons. These deposits lay 
free in the lumen of the tubules. No instances of oxalate deposition within 
the glomerulus or its capsule or in the proximal convoluted tubules were 
noted. No intracellular deposits could be determined.! (Fig- 9-) 

Thus it was demonstrated that the experimental production of an exces- 
sive excretion of calcium oxalate in the urine over a prolonged period of time 
would result in the aseptic formation of calcium oxalate calculi. ^Furthermore, 
it was shown that the mechanism of such calculous production was related to 
a change in the morphology of the stone-forming crystals from a non-fusing 
to a fusing or coalescent type.) 

The physico-chemical influence of colloidal matter on crystalline mor- 
phology may theoretically, at least, be applied. We may assume that, by 
enormously increasing the quantity of the crystalloidal calcium oxalate in the 
urine, we overwhelmed the protective colloids of the urine which were present 
only in amounts sufficient to maintain the solution or, crystalline isolation of 
the quantity of calcium oxalate normally present. When the quantity of 
oxalate excreted passed the limit of that capable of being handled by the 
urinary colloidal machinery, then fusion of crystals and calculus formation 
took place. 

POSSIBILITY OF LITIIIASIS FROM A DEFICIENCY OF URINARY 
PROTECTIVE COLLOIDS 

The second phase of our experimental problem, namely, to produce a 
deficiency in the quantity or quality of protective colloid in the urine of 
animals, has thus far been baffling. Theoretically such a deficiency would 
render the urine incapable of maintaining solution or isolated crystal deposi- 
tion of the normal quantity of crystalloid excreted. Thus, again, change 
from non-coalescent to coalescent crystal forms would take place and stone 
formation ensue. 

t This method of producing oxalate deposits in the renal parenchyma may possibly 
be applied indirectly in the study of the excretory function of the various renal elements. 
The constancy of the deposits within the tubules composing the loops of Henlc, their 
absence from the glomeruli, and their relatively slight quantity in the straight collecting 
tubules, are noteworthy in this connection. 
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In our hands no positive results in this direction can be reported. How- 
ever, Lichtwitz has demonstrated that the removal of colloidal matter from 



Fig, q. — O xalate deposits in renal tubules. A consistent finding in experimental calcium 

oxalate lithiasis. 



Fig, to. — Sediment from freshly voided urine of patient A 334.173. This patient has been 
passing calcium oxalate calculi frequently for years. Note similarity of the oxaluria to that ex- 
perimentally produced. The predominance of coalcsccnt forms is a remarkable feature. 


urine in vitro , either by extraction with ether or benzene, or by dialysis, 
uniformly results in a precipitation of phosphates or of calcium oxalate. 
Furthermore, Schadc of Kiel, in 1909, produced stony masses in vitro by 
clotting fibrinogen in the presence of freshly precipitated phosphates, oxalates, 
and carbonates, thus giving tremendous impetus to the significance of colloidal 
factors in stone formation. 
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EXPERIMENTAL LITIIIASIS FROM BACTERIAL EXUDATES 

Studies tending to show that bacterial exudates may cause an interference 
with the normal urinary colloids in a manner to bring about an atypical pre- 
cipitation of the urinary crystals and consequent stone formation have been 
even more fruitful. Last year it was noted that sodium oxalate fed to rabbits 
would produce a moderate degree of oxaluria of the octahedron type. By 
direct infection of the kidneys under such conditions with attenuated colon 
bacilli, the type of oxalate crystal was found to change to the spheroidal 
coalescent variety. Fusion of these crystals was noted with the formation of 
minute concretions in several instances. These experiments have been pub- 
lished in detail elsewhere. Again, Rosenow and Meisser, working with 
streptococci from the urine of patients with multiple recurrent calculi, have 
repeatedly produced calculi in the kidneys of dogs by the methods of specific 
bacteriology. These streptococci were implanted in devitalized teeth of 
dogs which developed urinary calculi consistently after an interval of 
several months. 

( Such experiments can best be explained by assuming that [the bacteria 
have a specific elective activity on the renal tubules, thus producing a low- 
grade inflammation. The exudate from this inflammatory reaction pours 
out abnormal colloidal matter into the urinary stream.) This we may assume 
so interferes with the normal colloidal balance of the urine that its solvent 
power no longer obtains, that deposition of fusing crystals takes place and 
stone formation occurs, 'y 

A single clinical observation in a series which we arc now studying seems 
worthy of mention at this time. Case A334473, Mr. E. Ii., aged thirty-eight 
years, was admitted to the Mayo Clinic January 1, 1922. He had been 
passing sand, gravel, and a number of calculi for four years. Chemical exam- 
ination of the stones showed them to lie composed of calcium oxalate. The 
microscopic examination of freshly voided urine revealed intense oxaluria 
with the coalescent or spheroidal type of calcium oxalate crystal predominant 
(Fig. 10). In fact, the sediment from the urine could not be distinguished 
from that of the rabbits with experimental oxalate Iithiasis. The urine gave 
a positive culture for streptococci. Eradication of foci and renal lavage was 
carried out. The patient had syphilis and returned to the Clinic six months 
later for treatment of this condition. A ureteral stone on the left side, noted 
at the first examination, was no longer present in the rontgenograms. Pyuria 
persisted, but no crystalline sediment was found in freshly voided urine. 
The patient had had but one attack of left ureteral colic since January. Here 
again is noted an association of atypical fusing crystals in the urine and 
calculus formation. 
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CONCLUSIONS 

In conclusion a schematic outline is presented of the possible mechanisms 
of stone formation in the urinary tract. Not every detail can be considered 
as final, but believe that the outline is consistent and correlates the clinical 
and experimental data satisfactorily (Table II). 

Table II 

Possible Mechanisms of Stone Formation 

Normal 

Normal quantity crystalloid excreted 
plus 

Normal quantity and quality of urinary colloid 
yields 

Solution of crystalloid or deposit of crystals in isolated noncoalcsccnt units 


A 

Excessive Quantity Crystalloid Excreted 
plus 

Normal quantity and quality of urinary colloid 
yields 

Deposit of Fusing Atypical Nonisolated Crystalline Units and Stone Formation 


B 

Normal quant it v crystalloid excreted 
plus 

Deficient Protective Activity of Normal Urinary Colloids : 

1. Due to deficient quantitative or qualitative excretion of urinary colloid 

2. Due to precipitation of the normal urinary colloid or masking of its protective activity 

by foreign colloids in exudates of specific Bacterial infection, by foreign colloids 
excreted as the result of abnormal 1 Metabolism or produced locally by the action 
of some toxic Metabolite 

yields 

Deposit of Fusing Atypical Nonisolated Crystalline Units and Stone Formation 


C 


Excessive Quantity Crystalloid Excreted 
plus 

Deficient Protective Activity of Normal Urinary Colloids (as under B) 

yields 

Excessive Deposit of Fusing Nonisolated Crystalline Units and Stone Formation 


It is to be noted that for a given quantity of crystalloid the amount of active protective 
colloid present in each case is insufficient to maintain solution or crystalline isolation. 

The need for further study, especially from the biochemic and bacterio- 
logic aspects, must be emphasized. The fact that focal infection, on the one 
hand, and an excessive excretion of urinary crystalloid on the other, may 
produce lithiasis, has been demonstrated at least from the experimental stand- 
point. ^Bv clinical application of this knowledge in the study of patients, we 
may hope to achieve much in prophylactic therapy N 


BIBLIOGRAPHY 

1 Bcchold. H. : Colloids in Biology and Medicine. New York, Van Nostrand, 1918, 
464 PP- 

’Ebstein, W.: Die Natur und Bchnndlung der Harnsleine. Wiesbaden, 1884. 

’Ebstein, W., and Nicolaier, A.: Ueber die experimentellc Erzeugung von Harnsteinen. 
Wiesbaden, Bergman, 1891. Ueber die Ausscheidung der Harnsaure durch die 
Nieren. Arch. f. path. Anat., 1896, vol. cxliii, pp. 337-368. Ueber die Wirkung der 

221 






LINWOOD D. KEYSER 


Oxalsiiure und ciniger ilirer Derivatc atif die Nieren. Arcli. f. path. Anat., 1897, 
vol. cxlviii, pp. 366-388. 

4 Keyscr, L. D. : The Etiology of Urinary Lithiasis. An Experimental Study. Arch. 
Surg., 1923 (In press). 

6 Keyscr, L. D., and Braasch, W. F. : The Etiology of Urinary Lithiasis. Collective 
Review. Internat. Abst. Surg., 1922, vol. xxxiv, pp. 1-10. 

6 Lichtwitz, L. : Untersuchungen ueher Kolloide ini Urin. I-I. Ueber Bcziehungen der 

Kolloide zur Loeslichkcit der Harnsreure und harnsauren Salze. Ztschr. f. Physiol. 
Cliem., 1910, vol. lxiv, pp. 144-157. Ueber die Bedcutung dcr Kolloide fur die 
Konkremcntbildung und die Verkalkung. Dcutsch. nied. Wchnschr., 1910, vol. 
xxxvi, pp. 704-706. Die Bildung der Harnsedimente und Harnsteinc. Ztschr. f. 
Urol., 1913, vol. vii. pp. 810-820. Ueber die Bildung von Niederschlagen und 
Konkrementcn im Harn und in den Harnwcgcn (Phosphatnrie, Oxaluric, Uraturie, 
Cystinuric). Spez. Path. u. Therap. inn. Krankn. (Kraus and Brugsch), 1914, 
vol. i, pp. 239-296. 

7 Lichtwitz, L., and Roscnbach, O. : Untersuchungen ueber Kolloide im Urin. I. Ueber 

Kolloide im normaien mcnschlichen Urin. Ztschr. f. physiol. Cliem., 1909, vol. lxi, 
pp. 112-nS. 

8 Minkowski, O. : Untersuchungen zur Physiologic und Pathologic der Harnsauren bei 

Saugethieren. Arch. f. exper. Path. u. Pharmak., 1898, vol. xli. pp. 375-421. 

0 Ord, W. M. : Some Experiments Relating to the Forms Assumed by Uric Acid. St. 
Thomas PIosp. Rep., 1870, vol. i, pp. 335-348. A11 Account of some Experiments 

Relating to the Influence Exercised by Colloids upon the Forms of Inorganic 
Matter. St. Thomas Hosp. Rep., 1871, vol. ii, pp. 1-22. On “ Molecular Coal- 
escence ” and on the Influence Exercised by Colloids upon the Forms of Inorganic 
Matter. Quart. Jour. Micr. Sc., 1872,' n. s., vol. xii, pp. 219-239. 

10 Ord, W. M., and Shattock, S. G. : On the Microscopic Structure of Urinary Calculi 

of Oxalate of Lime. Tr. Path. Soc. Loud., 1805. vol. xlvi, pp. 91-132. 

11 Rainey. G. : Quoted by Ord and Shattock. 

"Roscnow, E. C. : Bacteriology' of Cholecystitis and its Production by Injection of 
Streptococci. Jour. Am. Med. Assn., 1914, vol. lxiii, pp. 1S35-1S36. The Etiology 
of Cholecystitis and Gall-stones and their Production by the Intravenous Injection 
of Bacteria. Jour. Infect. Dis., 1916, vol. xix, pp. 527-556. Elective Localization 
and Focal Infection From Oral Sepsis. Canadian Jour. Med. and Surg., 1921, vol. 
1, St-d.!- Focal Infection and Elective Localization of Bacteria in Appendicitis, 
Ulcer of the Stomach, Cholecystitis, and Pancreatitis. Surg., Gyncc. and Obst., 
1921, vol. xxxiii, pp. 19-26. 

13 Rosenow, E. C., and Mcisscr, J. G. : Nephritis and Urinary Calculi Following the 

Experimental Production of Chronic Foci of Infection. Preliminary Report, Jour. 
Am. Med. Assn., 1922, vol. lxxviii, pp. 266-267. 

14 Schade, H. : Bcitragc zur Konkremcntbildung. Munchcn. mcd. Wchnschr., 1909, vol. 

lvi, pp. 77-80. 

"Schade, H. : Zur Genese der Gallenstcine. Ztschr. f. exper. Path. u. Therap., 1910-1911. 
vol. viii, pp. 92-124. 


222 



SKIN GRAFTING BY EXACT PATTERN 


A REPORT OF COSMETIC RESULTS OBTAINED WITHOUT THE 
EMPLOYMENT OF SUTURES 

I3y Beverly Douglas, M.D. 
or N r.w IIavkx, Conn - . 

l'ROM THn nni'ARTMI NT OR bURC.RRY, SCHOOL OR MEDICINE, YALE UNIVERSITY 


The covering of a skin defect by epithelial grafts leads to an early and 
complete epithelization and so to the minimum cicatrization and scar. This 
is. of course, of the highest importance from the cosmetic standpoint, and 


particularly about the face, eyelids, lips, 
and cars. M oszkowicz 1 and Esser 2 seem 
to have first described the valuable 
method of applying Olier-Thiersch grafts 
cut on molds which are buried in tissues. 
J. S. Davis applies the term “ buried 
grafting " to this method, Esser makes 
a mold of sterile dental impression wax 
of the cavity which he desires to line and 



throws Thiersch grafts or pedicle flaps 

over this mold. Then he reapplies it and Fl0 1 ._ Method of trimminR Thiersch-, ype 
draws the edges of the graft to the skin craft to exact rubber-tissue Pattern. 

edges which have been slightly undermined or else draws the skin edges 
together over the mold. This he found to be useful especially for lining gum, 

lip or ear defects, but also used it to cover the 
space from which Thiersch grafts were cut. 
Weiser •' modified this method for shallow surface 
wounds by fixing the mold on the cheek by a 
through-and-through nail with a flat adjustable 
screw head like a cuff link. Parce 4 working 
with Keller has reported a series of several 
wounds of a more superficial nature on which 
the Esser method was employed. The skin edges 
were undermined in each case, and throughout 
this work Parce used rows of sutures to hold 
the grafts in place. 

Our purpose has been to develop a method for 
c raf [ G t o ' "wound ' C o f ' e a *r e mo'va i exactly covering superficial wounds with epithe- 
J ‘ *' r1 ' _ . Hum without the necessity of undermining the 

edges and without the employment of sutures. The outlines of our wounds 
have, as a rule, except for their color contrast, been indistinct. Therefore 
rubber tissue seemed more desirable than wax for patterning their contour. 



m 



BEVERLY DOUGLAS 


The method of using rubber tissue for patterning wounds in order to de- 
termine their exact area was recently published by the author in this journal. 5 

This and similar material has been employed for so many purposes in 
surgery that the writer claims no novelty in the present one. In view, however, 

of the good cosmetic results obtained in 
several recent cases, it has seemed expe- 
dient to describe in accurate detail the 
technic employed throughout. 

■ On November 27, 1921, the Rialto 

Theatre fire flooded the New Haven Hos- 
pital with patients having first, second 
and third degree burns. As no patient 
escaped burns of the face, including the 
ear, the problem after the first few weeks 
became a cosmetic one. The writer re- 
ports the technic employed on the ears 
as best illustrating the value of the method. The problem here was how to 
provide hairless and color-matched skin over the entire burned areas on the 
ears; incidentally, in the more severe cases, to prevent the deformity incident 
to contraction of scar tissues. 

In one of the cases a cartilage transplant was necessary to restore the con- 
tour of the ear. In the others, this was not done. Antiseptic solutions were 



Fig, 3. — After care: Lifting edge of graft to 
allow serum to escape. Spraying lightly with 
paraffine to prevent excessive drying. 



Fig. 4. — Burn of ear before grafting. Fig. 3. — Bum of ear before grafting. Fig. 6. — Bum of ear before grafting. 

employed until the ears presented clean superficial granulating wounds of 
varying extents and outlines. The method used was as follows : 

A. Patterns are made of the exact outline of the wound; either cutting 
out the rubber tissue directly with scissors, or tracing it with ordinary fountain 
pen ink and then cutting out. This is done either at operation or the day 
before, as is more convenient. 

B. The right and left sides and the anterior and posterior surfaces of the 
patterns are labeled so as to avoid error. 
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C. After the usual iodine technic to the skill, the grafts are cut by the 
Thiersch method, using the regular Thiersch knife or a safety razor blade set 
in clamps. Since it is desired to have the skin hairless and very thin and soft, 



Tic. ?. — Method of fastening pat- Tig. S. — Method of fastening pat- Tig. 9 — Wound left by removal 

tern grafts to auricular surface. tern crafts to auricular surface. of skin for car. Si\ months post- 

operatn e. 


the grafts are cut from the upper and external aspect of the thigh, below the 
belt line. If grafts of hairless skin could not be obtained, it would be ad- 
visable to “ depilate ” the grafts later by X-ray application. In determining 
the size of the grafts which will be necessary, one should keep in mind that 



the skin will shrink to about two-thirds or one-half of its previous size. There- 
fore the skin should be cut somewhat larger than the size that will cover the 
pattern. If, after cutting, the graft seems too thick, the excess fat may be 
removed by trimming its under surface with curved scissors. The pattern, 
with its posterior surface up and its right and left sides reversed, is then 
placed on a board and the graft spread out over it with the epithelial surface 
down. With the scissors, the edges of the already contracted skin are then 
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trimmed accurately to the edges of the pattern (Fig. i). The excess skin may 
be put back on the wound or used for “ pinch ” grafts in other locations. 

D. Next, the wound is cleansed with ether and the graft applied to it. After 
approximating the edges of the graft to the edges of the wound (Fig. 2), the 
rubber tissue may be peeled off. The graft is then fastened to the ear, the 
skin of which has been thoroughly cleansed with ether, by means of plain 
adhesive strips about 4 mm. wide (Figs. 7 and 8). Each strip is made taut 



Fig. 13. — Final result on patient Fig. 14. — Final result on patient TiG. 15. — Keloid on burn of car 
shew n in fiRttre 5 . shonn in figure 5. is Inch was not grafted. Four months 

post-operative. 


and is placed about 5 mm. from the next one. A pasteboard box held by tapes 
is then applied over the ear. After twelve hours, serum which will be found 
to have collected under the graft may be carefully removed by lifting up the 
edges with sharp sterile scissors which are wiped with alcohol between each 
puncture. The graft, still held by adhesive, which has been made more taut 
wherever necessary, is then sprayed lightly with a very thin layer of 
“ Ambrine ” or other paraffine preparation (Fig. 3.) The box dressing is 
reapplied. Usually in about six days it will be found possible to remove the 
adhesive strips without interfering with the grafts. The color of the grafts 
through the light coating of wax may be taken as an indication for the time 
of removing the adhesive. This may be done as soon as the grafts are 
definitely pink. 

The summary of the cases treated in this manner is as follows : 

Eight patients entered the hospital on the same day, November 27th, and 
all had first and second degree burns of the ears. (Figures 4, 5 and 6 show the 
burns of the ears of three patients before grafting.) The same type of grafts 
could therefore be applied to all. Of these, one was a female and the other 
seven males. Practically all were in a station of life where cosmetic results 
were highly desirable. In four, one ear was grafted ; in the other four, grafts 
were applied to both ears. Five had previous skin grafts by other methods 
which proved unsuccessful. In six cases using this method, success was corn- 
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plete; in the other two the grafts on one ear took well. On the opposite ear, 
in each case slight secondary infection temporarily caused a failure of a small 
portion of the graft with subsequent delayed healing. 

In all cases, as the epithelial edge grew over the slight linear defect, the 
line of demarcation between the graft and surrounding skin became almost im- 
perceptible. The color assumed by the grafted skin was very nearly that of the 
surrounding skin of the ear. All of the cases have been observed for a period 
greater than four months and results are satisfactory to the patients from a 
cosmetic standpoint. No hair has grown in the skin, which was chosen from a 
hairless site. 

Figures 9, 10, 11, T2, 13, 14 and 15 are self-explanatory. 

CONCLUSION 

A method is described for the making of exactly patterned Thiersch grafts. 
Such grafts can be applied without suture or other mechanical methods of 
fixation and heal with the minimum of scarring. 
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TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY 

Stated Meeting Held October 25, 1922 
The President, Dr. Joiix A. Hartwell, in the Chair 
TRANSPLANTATION OF TOE 

Dr. Harold Neuiiof presented a girl seven years of age who was 
admitted to the Surgical Service of Doctor Lilienthal, Mt. Sinai Hospital, 
July 11, 1922, with congenital deformities of the hands presumably 
due to amniotic bands. On the left hand there was fusion of 
the third, fourth and fifth finger stumps and deformity of the left 
thumb and index finger. On the right hand the index finger lacked the 
distal phalanx and the middle finger was completely lacking. The other 
fingers were intact. 

The first operation was a plastic procedure on the soft parts of the 
left index finger and thumb, with some resulting improvement in appear- 
ance. The second plastic procedure was for the separation of the fused 
stumps of the third, fourth and fifth fingers. For the defect of the 
middle finger of the right hand, a transplantation of the second toe with 
the adjacent tissues of the ball of the left foot, was planned. The 
first stage of the transplantation was carried out August 21, a plaster 
casing for the child being made a few days before. At the operation, the 
skin over the stump of the finger was reflected as a flap to the ulnar 
side, exposing the end of the bone directly adjacent to the metacarpal 
joint and the termination of the flexor and extensor tendons of the 
finger. The end of the bone was freshened and curetted, a wet pack was 
put in place, and the isolation of the second toe proceeded with. An 
incision was made across the web between the first and second toes, the 
incision being carried well up on the dorsum of the foot and down along 
its plantar surface. This incision made it possible to expose the second 
metatarsal bone with the flexor and extensor tendons of the second toe 
with the minimal dissection. The tissues over the lateral aspect of the 
second toe were left undisturbed, thus assuring an adequate blood supply. 
The second metatarsal was divided about 2 cm. from the head of the 
bone and the extensor and flexure tendons divided at this level. It was 
of course essential to transplant more than the toe itself in order to 
supply the desired length for the replacement of the missing finger. 
As a result of some further dissection the second toe with the adjacent 
metatarsal tissues hung on a pedicle consisting of the tissues on the 
lateral aspect. The greatest difficulty was in approximating foot and 
hand without tension. This was accomplished by drawing the left knee 
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well up, rotating the left leg externally at the hip and elevating the 
shoulders, particularly the right. Sutures of silk were now passed 
between the extensor and flexure tendons of the missing finger and the 
distal ends of the corresponding divided tendons of the toe. A suture 
of chromic gut was passed through the bone stump of the finger and the 
distal end of the divided metatarsal bone. After the hand and foot 
were fixed in the position in which adequate approximation of the tissues 
was possible, these sutures were tied. The flap of skin that had been 
reflected from the stump of the missing finger was sutured to the skin 
where it had been incised for the separation of the toe. The remainder 
of the skin incision on the foot was packed. 

The post-operative course was trying for the patient and opiates 
were required to keep the child quiet in the necessarily uncomfortable 
position. She became accustomed to the position, however, after a 
few days. The sutures were removed on the sixth day. It was found 
that some separation of the skin had occurred owing to shifting of 
position and adhesive plaster was applied to maintain apposition. The 
toe remained warm and its circulation was good. Fifteen days after 
the first stage, the second stage was carried out. This consisted in 
making an incision along the lateral aspect of the second toe, in order 
to detach it. The space in which the dissection could lie carried out was 
cramped, so that some injury to the tendons was probably inflicted. 
After the separation of the toe. together with the adjacent metatarsal 
bone and tissues, was carried out, it was evident that loo much 
tissue existed in the ball of the foot for a satisfactory cosmetic result 
in the hand. It was therefore necessary to sacrifice not only the distal 
end of the metatarsal bone, but also much of the fat pad on its plantar 
surface. After this trimming of the tissues had been done the skin 
along the lateral aspect of the base of the toe could be sutured to the 
skin edge that was raised along the radial aspect of the stump of the 
finger. A few fine silk sutures were employed for this purpose. A 
splint was applied to the hand and the wound of the foot was strapped 
to obliterate the gap left by the loss of the second toe. After the 
patient recovered from the anaesthesia, the dressings were removed 
from the operative field of the hand, a thin layer of gauze put in place, 
and dry warmth with the aid of an electric light was employed. The 
process of repair appeared good, skin union and apparently union 
of the soft parts occurring. The circulation in the transplanted toe 
remained good from the outset. Sensation has begun to return, being 
now present to some extent over a considerable area of the skin of the 
transplant. X-rays show that the bones and joints of the transplant 
are as yet apparently normal. Slight motion is present in the trans- 
planted toe but it has not as yet been determined that the tendons 
are intact. An operation for their repair may be indicated in the 
future. The cosmetic result is a great improvement over the previous 
appearance, but it is as yet too soon to state what the final outcome 
will be. 
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PYOARTHROSIS OF THE KNEE 

Dr. Harold Neuhof presented a woman, forty-two years old, who 
was admitted in March, 1920, to the medical service of Mt. Sinai 
Hospital with a history of cough and fever for four weeks, and a 
purulent discharge from the right ear for three weeks. Pain and 
swelling of right knee were first noted about two weeks before admis- 
sion. Upon admission to the hospital there were the physical signs 
of an unresolved pneumonia in the right lung. The knee-joint pre- 
sented a marked effusion with increased local heat. The appearance 
was suggestive of a gonorrhoeal arthritis, and a vaginal smear that was 
made showed gonococci. The patient was under observation for several 
days, during which period of time the joint lesion progressed. A white 
blood count and differential were normal. Slight fever was present. 
He aspirated the joint and found pus containing streptococci in spreads 
and operation was proceeded with. At operation there was found a 
large collection of pus in the knee-joint and the suprapatellar pouch. 
There were as well extensive pockets of pus and necrotic tissue behind 
and below the knee-joint, mesial to the heads of the gastrocnemii, and 
two similar pockets mesially situated to the hamstrings. These foci 
were laid wide open, and found to communicate with the posterior 
aspect of the knee-joint. Numerous Carrel tubes were introduced in the 
various pockets and to, but not within, the knee-joint for the adminis- 
tration of Dakin’s solution. For about a week it was necessary to 
give amcsthesia to do the dressings. Carrel-Dakin treatment was then 
discontinued and gentle passive motions were begun. Active motions 
could only be instituted some two weeks later and then with the 
greatest difficulty. The wounds healed without complication but the 
improvement in the range of motion was very slow. The patient left 
the hospital with almost complete fixation of the joint and failed to go 
to the department of physical therapy for after-treatment. Upon 
examination at the follow-up clinic, the patient complained of general- 
ized joint pains. A greatly enlarged spleen and liver of unknown 
etiology were found. The patient has a useful knee for ordinary 
purposes, with good power in the limited range of motion. Extension 
is complete, flexion is limited to about 90 degrees. 

Doctor Neuhof presented also a boy. fourteen years old, who was 
admitted to the surgical service of Mt. Sinai Hospital February 13, 
1922. Ten days before admission coryza and fever had been present 
for forty-eight hours. Pain in the left knee set in two days later. This 
became progressively more severe. The joint became swollen and 
tender. High fever up to 104°, began three days before admission, 
and persisted. On admission the patient looked acutely ill, with a 
dry tongue, and in agonizing pain. The only positive finding other 
than the knee-joint was an acutely inflamed pharynx. The knee-joint 
was tense with fluid, exquisitely sensitive, the overlying skin hot to the 
touch. The suprapatellar pouch was distended and the surrounding 
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soft parts were infiltrated. Blood culture was negative. At operation 
the joint was first aspirated, pus containing streptococci in spreads that 
were made being found. Free lateral joint incisions were made, from 
the top of the suprapatellar pouch to the bottom of the knee-joint, 
traversing the quadriceps musculature. The joint contained pus under 
tension, and the suprapatellar pouch presented a perforation in its 
uppermost portion where the pus had begun to extend into the muscular 
planes. No drains were inserted. A temporary splint was applied. 
From the outset active motion was tried. Even with liberal adminis- 
tration of morphine it was soon found that this could not be carried out 
by the patient. Resort was therefore had to passive motions, which 
were gently carried out, within the limits of pain, every two hours. 
The temperature dropped to normal by lysis in one week. For three 
weeks no really active movements could be instituted. Then, with the 
aid of a Bier bandage applied around the mid-thigh, they could be 
begun by the patient. The support of the body weight and efforts at 
walking were not possible until six weeks after operation. Rapid im- 
provement in the range of motion and power then set in. Normal 
function is now present in the joint, with full range and power. There 
remains some atrophy of the thigh musculature. 

Doctor Neuiiof presented also a boy, ten years of age, who was 
admitted to the surgical service of Doctor Lilienthal, Mt. Sinai Hospital, 
on January 25. 1922, with a week’s history of pain in and swelling of 
the left thigh, high fever, delirium. He presented a profoundly septic 
appearance with great enlargement and tenderness of the left lower 
thigh. The left knee-joint was held slightly flexed, motions were limited, 
and there were evidences of an effusion into the joint. A blood culture 
taken before operation was later reported positive, six colonies of 
staphylococcus aureus to the cubic centimetre. At operation, directly 
after admission to the hospital, the knee-joint was aspirated. Cloudy 
fluid was obtained containing very few cocci in spreads. It was there- 
fore decided to deal with the bone lesion alone. A subperiosteal abscess 
entirely surrounding the femur in its lower half was incised. Massive 
necrosis of this portion of the femur and multiple pus foci were 
encountered when the bone was laid open. Carrel-Dakin treatment 
was instituted from the outset. The general condition of the patient 
remained poor for five or six days after operation, although the tem- 
perature dropped towards normal and the progress of the wound was 
satisfactory. The point of significance here is the fact that the moderate 
effusion in and limited motion of the knee-joint persisted. Ten days 
after operation the temperature began to rise. Although there was no 
evident change in the condition of the knee-joint other than apparently 
increasing sensitiveness over the inner aspect, it was thought advisable 
to explore the joint. Upon aspiration of the joint only a small quantity 
of pus was obtained and it was therefore believed that the suppuration 
had spread to the periarticular bursae and an incision was made over the 
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posterior aspect of the joint laterally to the vastus interims. Pus under 
tension was encountered here, and the tract was found to communicate 
with a wide opening into the joint. The articular surface of the femur 
in this region was denuded and roughened and was apparently the source 
of infection. The posterolateral bursae were not explored and this 
proved to be an error as the subsequent course showed. The tem- 
perature ranged at a lower level, but the patient’s general condition 
did not improve. Active motions of the joint could not be carried out, 
but limited passive motion was possible. Finally, some fulness in the 
popliteal region appeared and an incision was made to expose the 
posterolateral bursa: one week after the previous operation. Two small 
pockets of pus and necrotic material were encountered in the region 
of the bursa?. These communicated freely with the posterior aspect of 
the joint from which pus escaped. After this operation, active motions 
of the joint could be carried out by the patient despite the extensive 
wound in the femur, and convalescence was rapid. In this case it is 
noteworthy that the usual incisions laterally to the patella proved 
unnecessary in the treatment of the knee-joint infection. There now 
remains a large sequestrum of the femur extending almost to the knee- 
joint. which will require operation. The thickened bone that surrounds 
it interferes with full flexion of the knee, the bony impact being felt 
upon flexion to too degrees. Full extension is present. 

Dr. John A. Hartwell said it would be interesting to know if any 
other member of the Society has had experience with the Willems’ treatment 
and, if so, if the results have been as satisfactory as they have been in 
Doctor Neuhof’s cases. The Willems’ treatment was intended for traumatic 
arthrosis, which is different from the septic conditions of private life where 
infection is through the blood stream. It was the speaker’s opinion that 
these latter patients will not make the needed effort at cooperation and that 
they are unable to put into effect the walking treatment. 

Du. Allen C. Wxiipple noted that Doctor Neuhof had brought out one 
point, and that was the difficulty in getting these patients to use active motion. 
The speaker had had several of these cases in the last year and a half, and 
this was one of his greatest problems in carrying out this form of treatment. 
The intelligent patient will cooperate and carry out active motion; if there 
are no secondary pockets and if there is no osteomyelitis, the results are 
astonishing. But in his four or five cases, in children, particularly in two 
where both extremities were involved, the carrying out of active motion was 
out of the question. 

Dr. Royal Whitman said that in cases of the type shown, active move- 
ment as a means of drainage was impracticable because the tissues outside 
the joint, even the muscles themselves, were involved in the disease, and 
voluntary motion was therefore inhibited by pain. 

Dr. Hugh Auciiincloss thought the crux of the whole thing was 
the early stage in which treatment could be started. Fie had in mind one 
patient who had a small focus in the inner condyle of the ferriur demonstrable 
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in four or five days. The boy, nine or ten years of age, was very sick. He 
had a suppurative knee-joint. There was a small bone focus in the shaft 
near the epiphyseal line which was drained. He had six positive haemolytic 
staphylococcus aureus blood cultures, and six aspirations of greenish- white 
pus from the joint with i per cent, carbolic washings into the joint after 
each aspiration. With the exception that he had a certain amount of varus 
deformity, he has regained complete function in the knee-joint which was 
never drained. If localized infections in the bone or soft parts about the 
joint are adequately drained early, before necrosis of the joint lining has 
taken place, joint drainage may be quite unnecessary and' aspiration suffice. 

Dr. Edwin Beer believed that after this presentation of the good results 
of the mobilization treatment of suppurative conditions of the knee, it would 
be well to give some attention to the poor results. One can never tell in 
advance how a suppurative knee-joint is going to behave. Similar cases 
treated along parallel lines have behaved surprisingly differently. The 
speaker had had to do an osteotomy to straighten out deformity following 
the use of the Willems’ method. It was certainly an improvement over the 
old drainage operations, although cases did not regularly give as satisfactory 
results as had been shown this evening. 

Doctor Neuiiof, in closing the discussion, said that his experience with 
the Willems’ method of treatment was limited to some eight or ten cases, 
and the patients selected for this evening’s presentation were chosen because 
they did not all represent ideal results. All the cases he had seen, however, 
had useful limbs with some degree of motion, and he had not experienced 
the extremely unsatisfactory results to which Doctor Beer referred. The 
point he wished to emphasize was that he had not usually found it possible 
to carry out the Willems’ treatment, as far as active motion was concerned, 
in civil practice. He believed that the method of free incisions and omission 
of drainage tubes, etc., was a great advance in the treatment of knee-joint 
infections. But in his experience active movements after operation cannot 
usually be made by the patient. In contrast to healthy soldiers with knee- 
joint lesions, these are patients who have a systemic infection of which the 
affection of the knee-joint is but one manifestation and who are usually 
debilitated by the disease. In connection with Doctor Whitman’s statement 
that active extension of the knee-joint is impossible, the speaker said that 
those who have seen wounded soldiers with knee-joint infection treated by 
the Willems’ method have seen that they do have active extension at the knee. 
Satisfactory results, however, could be obtained by passive movements. 

DIVERTICULITIS OF STOMACH 

Dr. John F. Connors presented a woman, twenty-five years old, 
who was admitted to the hospital on August 16, 1922, with a diagnosis 
of appendicitis. Chief complaint, distress after meals. Family history, 
negative. Previous history, indigestion for the past five years, other- 
wise irrelevant. Present history : Day before admission patient began to 
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feel sick, complaining of headaches, nausea and cramp-like pains 
throughout the abdomen. Upon questioning the following history was 
elicited: Immediately after a few mouthfuls of food there is a fulness 
in the left upper quadrant of the abdomen. Patient says she is able to 
relieve this by massage and moving about. Lately she has been taking 
her meals standing. With this distress there are frequently gaseous 
eructations and sour tastes, but there is no vomiting. This distress is 
always in the same area, i.c., in the left upper quadrant of the abdomen, 
in which constant tenderness is present. She does not suffer from 
hunger pain. Of late she has discontinued using sour liquids and starchy 
foods, because of the great distress which follows. Vegetables and 
cereals are her principal diet. Physical examination shows a vague 
tenderness over the entire abdomen. There is no marked tenderness or 
rigidity. Blood count on admission was: Leucocytes, t 6,000; poly- 
morphonuclears, 81 per cent.; lymphocytes, 19 per cent.; erythrocytes, 
4,250,000 ; haemoglobin, 80 per cent. The urine was negative. Wasser- 
mann was negative. As it was felt that she did not have an appendix, a 
G. I. X-ray series was ordered, which revealed the following: 

Six-hour examination reveals a retention in a pouch-like formation 
of the greater curvature, pars cardia, just opposite the epicardial por- 
tion of the cesophagus. There is no other gastric retention. 

As two more tablespoonfuls of the barium mixture are given, this 
does not fill the pars pylorica as usual but fills the pouch first; as more 
of the opaque mixture is given the last overflows the pouch and passes 
into the pars pylorica. The pouch formation which appears like a diver- 
ticulum is persistent on three different examinations. The last examina- 
tion having been done after administration of tincture belladonna (as 
antispasmodic) for five days 15 drops t.i.d. 

Similar cases have been described occasionally in English and foreign 
literature under the name of “cascade stomach,” which this pouch may 
resemble. In cases of “cascade stomach” there is marked distention 
of the splenic flexure of the colon, which presses constantly on the pars 
cardia, the constant pressure forms an artificial diverticulum and later 
due to irritation, adhesions may be formed between this pouch and 
surrounding serous membranes. 

At operation, for a vertical distance from 1 to 2 inches opposite the 
spleen and the corresponding gastric border the connecting omentum was 
apparently absent, leaving an opening. This opening was bounded 
above by a distinct and strong band (1 inch by 34 inch), extending 
from the cardia to the spleen and containing blood-vessels of a size to 
give rise to active bleeding until secured by double ligatures, and 
separated by a slight interval from the upward continuation of the 
gastro-splenic omentum and the remains of the dorsal mesogastrium, 
which was thin and apparently bloodless. 

Below, this opening was bounded by a firm, sharp margin which 
was continuous, interiorly and to the right, with the remainder of the 
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gastro-splenic omentum and gastro-colic omentum. Near this sharp 
margin ran a blood-vessel of good size which resembled, and followed 
the course of. the gastro-epiploica sinistra. 

This opening led into the lesser peritoneal sac, as was demonstrated 
when a finger introduced through an artificial opening in the gastro- 
colic omentum could be touched by another through the above-men- 
tioned opening. 

Through this space the greater curvature (slightly) and a varying 
amount of posterior gastric wall, depending upon the amount of gastric 
contents to push it forwards, would protrude and overhang the sharp 
lower margin. 

There were no adhesions, induration or other evidences of inflam- 
mation. The stomach walls were quite normal, save for apparent 
slightly thinner wall in the region of the herniated portion, as from 
repeated stretching. 


ARTERIOVENOUS ANEURISM 

Dr. John F. Connors presented a young woman, twenty-five years 
of age, who on July 4. 1922, sustained several severe cuts on the right 
forearm, following the breaking of a wind-shield. These were sutured 
by a physician. On July 28th, three weeks after the injury, patient 
noticed a small localized swelling on the right forearm at the site of 
the previous injury. This swelling has gradually become larger and 
more painful. Physical examination is negative except for the local 
condition. There is an expansile, pulsating swelling just below the bend 
of the elbow on the radial side of the forearm. At present it is the 
size of a marble. The characteristic bruit can he heard and was trans- 
mitted upward to a more marked degree than below. The radial pulse 
could be felt at the wrist, but there was a decided difference between 
the right and left sides. There was no apparent swelling of the forearm. 
For the past two weeks she says the pain has been increasing. 

Operation . — An incision was made to the inner side of the swelling 
and with the exception of a few adhesions the aneurism was easily 
exposed and dissected free. There were no branches leading into the 
sac which was entirely venous, and no distention of the coats of the 
artery. A catgut ligature was placed above and below the sac on the 
vein. A ligature was placed around the artery above the aneurism. 
This ligature was not tied, hut by pulling it angulated the artery ancl 
controlled the bleeding. The sac in the vein was then bisected, making 
two uneven flaps. An opening in the artery about 1 cm. in diameter 
was found. The ligature was loosened and the bleeding became active. 
The ligature was then drawn taught and the repair of the artery was 
made by a transverse suture 00 chromic catgut. The coats of the vein 
were placed over the suture line and this was reinforced by a piece of 
fascia and the wound closed in layers. There was improvement in the 
radial pulse but there is still some difference, and I do not feel that 
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there is as much improvement as I expected from my experience with 
other cases of similar character. The patient is free from pain and has 
perfect function of her arm. 

He was led to operate upon this case by the history of the increase 
in size of the swelling. He had deviated from the orthodox method 
of smearing the tissues with petroleum as advocated by the early workers 
in this field which was intended to impede coagulation by the dropping 
of a one per cent, solution of sodium citrate into the field of operation. 

SUPPURATIVE PERICARDITIS 

Dr. Edward Wadsworth Peterson presented a child, aged three 
and one-half years, who was admitted to the service of Doctor Dennett, 
at the Post-graduate I-Iospital on June 14, 1922, with a history of being ill 
for two weeks before admission, with loss of appetite, occasional vomit- 
ing, green stools, and constant elevation of temperature, fever as high as 
104. The mother claims that the illness began just after the child was 
struck on the head with a stone, although there was no evidence of any 
trauma whatever. There was much complaint of frontal headache. On 
the ninth day of her illness she had a convulsion, lasting 20 minutes. 
She had been coughing for two days before coming to the hospital. 

June 15, 1922: Physical examination showed nothing out of the 
ordinary except “ few crackling rales and bronchial breathing heard just 
outside and below nipple.” Diagnosis, broncho-pneumonia. 

June 23, 1922 : “ Heart sounds are very distant, rale about 140, 
regular. Heart area enlarged to right of sternum, and dulness extends 
on left to anterior axillary line in third and fourth interspaces. Thick 
mucous rales heard over both lungs anteriorly and posteriorly. Dulness 
and diminished breath sounds at right base, probably due to enlarged 
liver. Liver palpable three fingers below right costal border.” 

X-ray examination showed a rather large pericardial effusion. The 
child, while acutely ill, had not been in a critical condition until June 
20th, when the temperature rose to 104, respiration 40 to 60, and pulse 
’i6o. The breathing became labored. There was cyanosis of the lips. 
On June 23, Doctor Sanctis introduced a needle and withdrew thick 
pus from the pericardium. On the following morning, with the child 
in a sitting posture, on account of dyspnoea, under local anresthesia, 
the left sixth costal cartilage was resected, the internal mammary artery 
ligated and the pericardium exposed, without opening the pleura. The 
pericardium was seized with fine clamps and opened. Thick pus. under 
pressure, escaped. With a suction apparatus such as is used in throat 
operations the remaining pus was aspirated. The pericardium was 
sutured to the chest wall. No drains ivere used. Following evacuation 
of the pus there was marked improvement in the patient’s general con- 
dition. In order to secure good drainage, the child was made to lie face 
downward, for a period of thirty minutes, every two or three hours. 
The little patient cooperated nicely in this respect and they were able 
to secure gravity drainage of the pericardium from the start. The 
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wound healed completely in about one month and at the present time 
the child seems perfectly normal with regard to cardiac function. 

Just before her discharge from the hospital (July 20) the follow- 
ing was made: Ventricular rate 132. 1. Auriculo-ventricular tachy- 

cardia. 2. “ T ” is flat in leads I and III and negative in lead II. 

This is not a typical record of congenital heart disease. If there is 
clinical hypertrophy neither ventricle is preponderating. The signifi- 
cance of the changes in the “ T ” deflections is not proven. 

It is interesting to note the prompt and apparently perfect recovery 
in this case of suppurative pericarditis. Only time will tell whether there 
will be any trouble, due to adhesions. The postural treatment, without 
any drainage material in the pericardium, seems to be a step in the 
direction of avoiding the usual complications. 

SOLITARY CYST OF LIVER 

Dr. Edward W. Petersox presented a woman, thirty-two years 
of age, who on March 25, 1922. at 11.30 p.m., was awakened by an 
attack of severe pain in right upper quadrant of abdomen, pain radiating 
to left breast. There was no nausea, vomiting, chills or fever, with the 
initial seizure, nor at any time during the six weeks before he saw the 
patient. From the time of the attack the patient was never free from 
pain and got but little sleep, and as she was unable to lie down, she had 
to secure her rest sitting up. There was much belching of gas when the 
pain was at its height. The appetite and digestion were poor. Bowels 
were constipated. Urination was negative. Sixteen pounds loss 
of weight. 

When the patient was first seen by him on May 8th, she was 
apparently suffering considerable discomfort, walked with the body 
well to the right. Upon examining the abdomen there was rigidity 
and tenderness over the whole right side, but it was most marked 
over the gall-bladder area. No palpable masses could be felt, but the 
examination was unsatisfactory owing to the right-sided rigidity. 

On May 9th, the abdomen was opened through a high right rectus 
incision. Gall-bladder apparently normal, but pushed upward and out- 
ward, by the distention of the under surface of the liver. The right 
lobe of the liver was enlarged, tense and fluctuating. An aspirating needle 
was introduced and first a straw-colored and then brownish, hemor- 
rhagic fluid withdrawn. The needle opening was enlarged and a large 
cavity, holding approximately 600 to 800 c.c. of fluid, was entered. 
Owing to the free bleeding it did not seem wise to attempt to remove 
the cyst lining. A large tube was placed in the opening on the upper 
surface of the liver, and a large double tube was introduced below, just 
external to the cystic duct, and brought out behind, between the tenth 
and eleventh ribs, giving through-and-through drainage. The appendix 
was removed. Following operation there was profuse drainage for the 
first few days. The patient's temperature ranged from ioo° to 105 0 
and did not reach normal until the tenth day. For the first week the 
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patient was seriously ill, then there was gradual improvement in all 
symptoms. On the seventh clay the anterior drainage was removed. 
After that the cyst cavity was irrigated daily with Dakin’s solution. 

An attempt was made about two weeks after the operation to remove 
the posterior tube, hoping that by this time a sinus would take care of 
the drainage. Patient felt chilly that night, had pain, cough, and general 
malaise. As soon as a smaller tube was introduced the unpleasant 
symptoms disappeared. Patient was discharged from hospital on June 
4, 1922. It was not until July 12th that the tube was removed, although 
it had gradually been shortened, just in order to prevent healing of the 
external wound. It was late in July before the drainage stopped and 
the sinus healed. 

The cyst fluid which was sent to the laboratory showed fibrin, red 
cells, and a moderate number of leucocytes and round cells. No para- 
sites or ova were found. 

Non-parasitic cysts of the liver are rare and, in 1916, Moschcowitz 
found only 83 cases in the medical literature. The solitary non-parasitic 
cyst is found only in women. Bland-Sutton suggests that such a cyst 
is formed from the dilatation of the bile ducts, which fuse and form 
the cyst. Simple drainage will usually effect a cure. 

DETAILS IN THE SUSPENSION AND TRACTION TREATMENT 

OF FRACTURES 

Dr. James N. Worcester read a paper (with lantern illustrations) with 
the above title. 

To illustrate the paper, he presented a young woman, who on 
October 20, 1921, slipped and fell, landing on her outstretched left 
arm. She was put up with Velpeau bandage. X-rays taken showed 
fracture of the surgical neck of the left humerus with angulation. She 
was taken to Reconstruction Iiospital, October 25th. and was placed 
in a suspension frame with traction of 10 pounds. It was impossible 
at first to abduct the arm more than 15 degrees, but with the traction, 
at the end of three days, the arm was brought out to a position of 
marked abduction and rotation by increasing the degrees of these 
positions gradually. 

X-rays, November 1, 1921, show almost perfect position at site of 
fracture. Kept in suspension frame for twenty-nine days. After 
removal of this the passive motion of the shoulder joint was practically 
normal in range and the active motion showed only slight limitation of 
abduction. Returned to work as stenographer day after discharge from 
the hospital. With exercise and massage complete normal rotation has 
been regained so that it is impossible now to tell which arm was frac- 
tured. This case was shown simply to demonstrate that when this 
method of treatment is used the long period of- disability following the 
union of the fracture is done away with and the total length of disability 
very much decreased. 
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Dr. Royal Whitman limited his comments to the treatment of fracture 
of the neck of the femur by traction. Possibly the reader did not fully 
appreciate the fact that the problem of treatment of fractures at the hip 
was quite different from that of fractures elsewhere. For, since the neck 
of the femur projected laterally, traction, however efficient in other situa- 
tions, could at best appose the fragments only in a lateral and therefore 
insecure relation. It was admitted that what were classed as good results, 
according to the present standard, might be attained by this or any other 
method, if the fracture were incomplete or at the base of the neck. The true 
test was the so-called intracapsular fracture. In this type the fragments 
were of small area, and as there was no external callus formation, direct 
repair required a security of exact apposition similar to that for bone grafting. 

This could be assured only by the abduction method, in which the frag- 
ments brought into a horizontal plane, and therefore end to end, were forced 
into contact in complete abduction by the tension of the enclosing capsule, 
a position in which muscular contraction, so difficult to control by external 
splinting or by traction, could have no influence whatever as an agent 
of deformity. 

Traction by the weight and pulley, however effective in reducing shorten- 
ing, was a most unreliable means of maintaining apposition. This point was 
illustrated by several of the lantern slides of fracture of the shafts, in which 
the fragments were actually separated by excess of tension. This separation, 
of no consequence where there was such potentiality for repair, would, he 
believed, preclude union in fracture of the small part of the neck because the 
fragments rapidly disintegrated unless contact were assured. 

He thought there could be no question of the technical superiority 
of the abduction method as a means of restoring and maintaining the 
primary essentials of functional repair in all types of fracture at the 
hip. Furthermore, it had the great practical advantage that it was 
under single control, in the sense that once properl)’- applied success 
was not dependent as was any traction method on an intelligent cooperation 
- that could not be assured under ordinary conditions. Finally the treatment 
had a far wider range of applicability to aged and infirm patients than any 
method that required dorsal recumbency, since it permitted elevation of the 
head of the bed and frequent changes from the dorsal to the ventral position, 
thus preventing hypostatic congestion and bed-sores. 

In experienced hands the abduction treatment had become a common- 
place routine, including cases formerly thought to be ineligible for any treat- 
ment — with a far lower death-rate than from life-saving neglect, and with 
results that compared favorably with those of other fractures in patients 
of the same class. 

The most constant criticism was that voiced by the reader that “the 
plaster treatment ” was often uncomfortable and unsatisfactory. Fie would 
emphasize the point that the abduction treatment was not a plaster treatment.. 
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It was an anatomical method in which the plaster spica served the subsidiary 
purpose of holding the limb in the attitude that made the internal splinting 
effective. The plaster spica was the only support at general command, and 
when properly applied it served its purpose admirably. lie concluded that 
the skill and assiduity required to make an inadequate method effective even 
in a hospital ward would make the abduction treatment practicable on a com- 
prehensive scale under the conditions to which, in the great majority of cases,, 
the treatment must be adapted. 
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TRANSACTIONS 

OF THE 

PHILADELPHIA ACADEMY OF SURGERY 

Stated Meeting Held November 6, 1922 
The President, Dr. John H. Jopson, in the Chair 

CHRONIC EMPYEMA 

Dr. Norman S. Rothschild presented a woman, aged twenty-four 
years, who was admitted to the Medico-Giirurgical Hospital, service of 
Dr. John H. Jopson, January 21, 1922, with the following history: 

Had lobar pneumonia three and one-half years ago. Three days 
after onset, she began to have pleuritic pain. Two days later 
pus was aspirated from the chest and a rib resection was performed. 
Drainage tube was pulled out by the patient the next day. Several 
months later, there was marked purulent discharge from the wound, 
which has continued up to the present time. A year and a half before 
admission chest was reopened and it has been draining since that time. 
When admitted the lung expansion was limited on the left side. Tactile 
fremitus is greatly diminished on the entire left side. Percussion note 
is flat — more marked posteriorly. Breath sounds are distant through- 
out the posterior surface of the left chest and laterally below the level 
of the fifth rib. No rales heard. There is a sinus at the level of the sixth 
and seventh ribs posteriorly in the post-axillary line, which is discharg- 
ing greenish pus, which on examination contained a Gram-positive 
diplococcus and diphtheroid bacilli. 

X-ray examination revealed the entire lower half of the left chest to 
be of a density sufficient to consolidation, due largely to the pleural thick- 
ening, with some exudate. Injection of the sinus reveals a cavity ap- 
proximately 7 cm. in depth and about 3 cm. in width. 

Operation on February 1, 1922, consisted of a resection of the seventh 
and eighth ribs on the left side. At this time the exploration of the 
cavity revealed it to extend to the clavicle above and to the eighth rib 
below. About one quart of pus was evacuated. Dakin tubes were intro- 
duced at the time of operation, 75 c.c. of Dakin’s solution being injected 
every two hours during the day and every four hours at night following 
operation. Six days after Dakinization, twenty-nine organisms per oil 
immersion field were found. Eight days after Dakinization, twenty-four 
organisms per oil immersion field were found. Culture of the Dakin- 
ized cavity revealed staphylococcus aureus and few diphtheroid bacilli. 
Seventeen days after operation, nineteen organisms per field were 
found. A gradual reduction was obtained and on the fifty-ninth day 
only two per field were observed. Fifty-eight days after operation 
patient developed a severe dermatitis and Dakinization had to be 
stopped. Sixty-three days after operation Dakinization was resumed 
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as dermatitis had somewhat subsided. Capacity of the cavity was 
ninety cubic centimetres. Smear count was four to a field. Culture 
from the depth of the wound was negative. Sixty-eight days after 
operation three organisms per field were found. During this period 
patient’s general health was improving. Temperature was subnormal 
in the mornings and normal in the afternoons. 

On April 25th, eighty-four days after this operation, patient had a 
hemorrhage into the pleural cavity, which was evidenced by blood- 
soaked dressings. This was apparently controlled by horse serum. 
On May 17th, 106 days after the operation, the first stage of the Keller 
operation was performed under nitrous oxide and ether anaesthesia. 
A U-shaped incision was made extending from the fourth rib parallel 
to and behind vertebral border of the scapula, curving down to the 
eighth rib and then anteriorly to the sixth rib in the anterior axillary 
line. The fourth, fifth and sixth ribs were resected. (The seventh and 
eighth had been resected at our first operation.) Muscles attached to the 
vertebral border of the scapula were severed near their vertebral attach- 
ments and were folded and sutured under the skin. The roof of the 
cavity was completely exposed. Parietal pleura was removed. The 
cavity was packed and the upper and lower margins of the wound were 
sutured. Three days later the packing was removed under nitrous oxide 
anaesthesia. Dakin tubes were inserted. Dakinization was again re- 
sumed. Blood count at this time was 3,150,000 red blood cells, 9400 
white blood cells, 50 per cent, haemoglobin. Differential counts 
showed 50 per cent, polymorphonuclears, 35 per cent, small lymphocytes, 
3 per cent, large lymphocytes, 2 per cent, transitionals and 1 per- 
cent. eosinophils. 

On June 20th, thirty-four days after the first stage of the Keller oper- 
ation, smears showed an occasional bacillus and culture showed bacillus 
pyocyaneus. On June 28th, forty-two days after the first stage, the second 
stage operation was performed. An incision was made just outside the 
margin of the granulation tissue of the old wound. The granulation tis- 
sue was removed. The skin which had been folded over the muscles of 
the outer wall of the chest at the first [operation was dissected up un- 
covering them. The visceral pleura was considerably thickened. The 
cavity was clean and free from pus. Part of the visceral pleura 
measuring about three by four inches was dissected from the lung. The 
remainder was incised in criss-cross incisions. The latissimus and other 
muscles were loosened from the under surface of the scapula and the 
resulting flap was sutured to the floor of the cavity. The arm was 
brought to the side and the edges of the wound at the upper and lower 
ends were approximated with silkworm-gut sutures. A large perforated 
sheet of rubber dam was placed into the wound and the opening was 
then packed with gauze, the whole being forced to the bottom of 
the wound. 

Seven days after this operation the dressings were changed and there 
was considerable greenish, watery discharge from the wound. Eleven 
days after this operation Dakin tubes were inserted and Dakinization of 
the wound was begun. From this time the discharge decreased in 
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amount. On August 2nd, thirty-five days after this operation, tubes were 
removed. On August 6th patient was discharged from the hospital with 
very little drainage. Subsequent examination of the patient revealed that 
the wound is completely closed and that the movement of her left arm, 
which following the second operation was considerably impaired, is now 
returning to normal, although she cannot completely elevate the arm. 
Her general condition is excellent, and there is surprising^ little de- 
formity of the chest visible, following this extensive resection of its wall. 
She is stout and the considerable amount of subcutaneous adipose tissue 
conceals to a certain extent the chest collapse. The result leaves little 
to be desired. It will be noted that in this case the major part of the 
wound was left open after the second stage operation and muscle 
implantation. Colonel Keller, operating step by step, according to indi- 
cations and the patient’s resistance, completes his technic by secondary 
skin suture, the ideal method. In this case such suture was not done 
and the wound healed by granulation. At the time of this operation we 
had not had access to the published reports of Keller’s work, giving the 
full details of his admirable technic. 

FRACTURE-DISLOCATION OF LUMBAR VERTEBRiE 

Dr. John B. Wolfe presented a man, thirty years of age, born in 
Austria, immigrated in 1907; father living and well, age sixty, mother 
died at thirty-six following childbirth; one brother and three sisters 
living and well. Patient denies previous disease or injury, is married; 
five children are living and well, the oldest is ten years of age, the young- 
est born April 11, 1921. Occupation always that of a laborer. lie was 
a moderate user of beer and wine. He was injured March iS, 1921, 
while loading a car of coal in the mines by a fall of rock, which struck his 
back, hurled him to the ground, jamming his head forcibly against the 
mine car with resultant deep laceration of the scalp in the left frontal 
region; marked shock, undoubtedly augmented by exposure to cold 
during the two hours required to extricate him, and motor paralysis, 
which was total and complete from the waist down. He was transported 
to the hospital, lacerated sc r p was sutured and healed without further 
complications. Primary treatment was directed to shock, which was 
extreme for forty-eight hours, which seriously threatened the life of the 
patient and which precluded all thought of surgical interference. An air 
mattress was employed and every precaution taken to prevent bed-sores 
— fortunately none developed. 

At the end of the first week there was continued total and persistent 
motor paralysis with loss of reflexes; sensation was impaired but 
sphincter control maintained. There was a large haematoma over- 
lying the site of injury. A rather unsatisfactory X-ray (taken with 
portable outfit) showed so much vertebral fracturing that any pressure 
or manipulation was deemed dangerous. Accordingly a Buck’s extension 
was applied to both legs, as much as thirty pounds being used at times 
with counter-extension to the head. Extension was maintained for eight 
weeks in the hope of attaining the maximum of reduction, and after the 
second week improvement in motor function was apparent almost from 
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day to day; the right leg and thigh responding first, the left more slowly, 
the peroneal muscle group in each leg being the last to become normal. 
Passive movements, electricity and massage were instituted after three 
weeks and a splint used from the outset which maintained the foot at a 
right angle and prevented stretching of tendons or contractures of 
muscle groups. 

Rontgenological examination on June 3, 1921, showing a crushing 
fracture of the third and fourth lumbar vertebral with displacement of 
fully one-half the width of the vertebra of the caudal end to the right 
and with anterior displacement of the third lumbar vertebra upon the 
fourth the depth of the vertebral body. There are also fractures of the 
lateral processes of the third, fourth and fifth vertebral, with extensive 
callus formation especially upon the left side. (Fig. 1.) 

Patient was fitted with a brace and began walking on July 1, 1921, 
and on the 15th walked from the hospital with the aid of a cane. On 
October 1st there was recovery of power in both legs with, however, a 
tendency to fatigue, he had practically dispensed with the brace and 
walked well, being able to do more than a mile before becoming ex- 
hausted. During November, he returned to work as “ gate-tender ” in the 
breaker and has worked steadily since. At the time of writing (Sep- 
tember 26, 1922) color and musculature are good ; gait and posture are 
normal and there is no evidence of paralysis — he swung himself onto 
a table three feet high for X-ray examination with less apparent effort 
than the average. There is rather marked lumbar kypho-scoliosis and 
the site of fracture can be palpated as a bony prominence. He works 
daily, walking to and from a point one mile from his home and is not 
especially fatigued at nightfall. Height 5 feet 6 inches; weight 136 
pounds ; height before injury 5 feet 8 inches ; weight 160 pounds. There 
is fixation of the third, fourth and fifth lumbar vertebrae, otherwise 
forward, backward and lateral body movements are normal. The knee 
jerks'are still absent. Comparison of X-ray films made September 25, 
1922, with those of June, 1921, show marked increase in callus forma- 
tion, especially in the lateral aspect. The patient's mental attitude is 
excellent and he notes continued improvement in his condition. 

VOLICMANN’S CONTRACTURE 

Dr. John H. Jopson presented a girl, age nine years, who was 
brought to the Presbyterian Hospital on September 22, 1922, with a 
fracture near the elbow-joint. The house surgeon diagnosed it cor- 
rectly as supra-condyloid, and after an attempted reduction was about to 
dress it in the Jones’ position when he noted that the radial pulse was 
absent at the wrist in the injured arm. With excellent judgment he ad- 
mitted her to the ward and applied a Thomas splint, dressing the arm 
in the straight position with light extension to the forearm and hand. 
The examination the following day showed moderate swelling of the 
elbow, the radial pulse still absent, but the circulation in the hand and 
fingers was good. X-rays showed a supra-condyloid fracture about 
1 cm. above the epiphysis, the upper fragment presenting a sharp spine 
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forward, the lower fragment of the joint displaced upward and back- 
ward and toward the outer side. Extension was removed and the arm 
allowed to remain dressed in the suspended Thomas splint. On the sec- 
ond day, circulation still being good in the hand, reduction was attempted 
•under nitrous oxide anesthesia and the arm dressed on an anterior angu- 
lar splint. Subsequent X-rays showed no improvement in position. Six 
days after the accident, the swelling having subsided, open reduction was 
practiced through an external incision. After reduction the fragments were 
fixed by one silver wire suture and the arm dressed in flexion in a modi- 
fied Jones’ position. Subsequent X-rays show good correction. About 
a week after operation it was noted that the wrist and fingers were as- 
suming the characteristic contraction of an ischaemic paralysis. Evi- 
dences of nerve injury were lacking, and this was confirmed after careful 
examination by Dr. Williams Cadwalader, the hospital neurologist. A 
splint was applied to the hand and forearm, and daily massage was 
ordered. It is now six weeks since the injury. Union in the fractured 
bone is complete. There remains some contraction of the flexor muscles 
of the hand and wrist, which is improving under treatment. The elbow 
movements are still very limited. There is a firm induration of the 
muscles on the anterior surface of the forearm and the elbow, which is 
most pronounced in the flexor and pronator groups in the upper part of 
the forearm and in the brachialis anticus. The hand and fingers are 
still supported by a Jones’ cock-up splint, and this is removed daily for 
treatment. The diagnosis is Volkmann’s ischaemic paralysis, due to 
primary brachial artery thrombosis, the result of the injury, and not 
from the usual cause, namely, tight bandaging. The case is a mild one 
and the prognosis is favorable for complete recovery. 

A very excellent article on this subject by John Jacques Thomas appeared 
in the Annals of Surgery, March, 1901. Theories advanced up to that time 
included among its causes arterial obstruction, interference with the return 
venous circulation, compression, and nerve injury. The last mentioned is 
regarded by Thomas among others as secondary and contributing, but not a 
necessary factor. It was present in over one-half of the cases. Tight bandag- 
ing is not always a factor. Gibbon has reported one case due to treatment of 
a fractured elbow in the Jones position, Scudder emphasizes the usual origin 
of this complication of elbow-joint and forearm fractures as being too great 
pressure upon the soft parts, causing the characteristic ischasmic myositis. 
He also admits some cases are due to vessel thrombosis where no splint has 
been used, and quotes Littlewood to the same effect, the latter including simple 
extreme swelling of the soft parts and prolonged exposure to severe cold 
among the exciting factors. As Scudder puts it, “ the contracture is the result 
of prolonged interference with the normal circulation.” This is the only case 
we have seen which was not due to the improper use of splints. It is very 
clearly due to arterial obstruction, with or without interference, at the same 
time and from the same cause, with the return venous circulation. The arterial 
obstruction resulted from the fracture, and not from the after treatment. 
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STABILIZATION OF WRIST JOINT BY BONE GRAFT IN 
SPASTIC PARALYSIS 

Dr. William Jackson Merrill exhibited a case of spastic hemi- 
plegia involving chiefly the tipper left extremity. It is due to a birth 
injury. The symptoms appeared when the patient first began to 
use the left arm. The function of this arm has been practically 
nil and he has carried it in the characteristic position with continuous 
spasm, increased on any attempt at function. He was subjected to 
operation January 20, 1920. A graft about two and three-quarters 
inches in length by about one-quarter to one-half inch in its other 
dimension was taken from the crest of the tibia to be inserted into 
the lower end of the radius and into the carpal bones as follows : Incision 
was made through the skin and subcutaneous tissues in the line of the 
third metacarpal bone and the mid line of the radius. With a twin saw a 
groove was cut in the radius and into the carpal bones to receive the graft. 
The graft was placed in the groove and held in position by a kangaroo 
tendon. The wrist was dressed in a 45 degree cock-up position and held 
firmly in that position by a plaster case from the tips of the fingers to 
the shoulder. The flexor tendons of all of the fingers were completely 
stretched before the splint was applied. -This position was maintained 
by case for about a year. Substituting the case aluminum metal splints 
were used for a period of over a year. Subsequently a palmar cock-up 
splint was worn. 

These removable splints were used especially for the purpose of be- 
ginning function as well as massage and manipulation. When the arm 
was carried in its characteristic contracted position the spasm of the 
flexor muscles of the wrist and fingers seemed to increase the general 
spasticity of the entire upper extremity, even the deltoid was markedly 
spastic and the pectorals so markedly contracted that the arm could not 
be abducted beyond 45 degrees. When the case was removed, the 
spasticity in the flexor muscles of the fingers was very greatly reduced 
and the spasticity of the other muscles of the upper extremity was 
markedly lessened. 

Soon after the removal of the splints, after continued massage, 
manipulation and exercise, the patient began to use the fingers; abduc- 
tion of the thumb was only about 30 per cent, normal and the extension 
of the fingers about 80 per cent, of normal. 

This range of motion, however, enabled patient to grip objects, tie his 
tie, lace shoes, hold fork, button coat, and so forth. The stimulus of 
function seemed to add a great deal to voluntary control also to benefit 
physically. The improvement continued until function has reached its 
present range. He now can do practically 70 per cent, of acts in his nor- 
may regime, play certain games, even golf, using a left-handed club 
because of the diminished range of motion of the upper right extremity. 

Doctor Merrill said that he had tried arthrodesis on the wrist to 
stabilize it in the cock-up position but without any great success but with 
a decided improvement. It occurred to him that if the wrist could be 
placed in such a position that the extensor muscles of the fingers would 
have an* advantage over the flexor muscles, that they could extend the 
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fingers and permit of function and it seems better to gain that function 
in this manner than to do so by weakening the flexor muscles, thereby 
diminishing their function. Furthermore, without stabilization of the 
wrist it was possible again for flexion contracture to take place, which 
condition seemed to increase the general spasticity. He had also seen 
marked improvement in spastic contracted wrists and hands after wear- 
ing a cock-up splint for several weeks. Naturally when the splint was 
removed the contracture deformity recurred. The X-ray shows the graft 
in place and that osteogenesis has been quite active, and the picture indi- 
cates that arthrodesis of the wrist and bone graft are capable of holding 
the hand in its present cock-up position. The wound healed by first 
intention, the progress of convalescence was unimpaired and the improve- 
ment was even more than anticipated. 

HEMOLYTIC JAUNDICE— TREATED BY BLOOD TRANSFUSIONS 

Doctors George M. Laws and William Bates reported the case 
of a man, age thirty-six, who, after a series of digestive disturbance 
extending back some two years, developed severe pleurisy-like pain on 
the left side. One week later jaundice and weakness began which have 
steadily progressed, and recently he had had two severe attacks of pain 
under the right costal margin. Has had an increasing pallor for the past 
three or four weeks. 

The man was a well developed adult who showed some apparent loss 
of weight, a deep general jaundice, marked scleral jaundice, slight ten- 
derness below each costal margin, and a moderate enlargement of the 
spleen. Otherwise his physical examination was entirely negative. 

On January 31, 1922, he was admitted to the American Hospital for 
Diseases of the Stomach for observation and treatment. His clinical 
findings showed a temperature varying from normal to ioo° F., a pulse 
rate varying from 84 to 104, and a respiratory rate of 20. His first blood 
examination on day after admission showed red blood cells, 1,730,000; 
white blood cells, 11,200; haemoglobin, 34 per cent.; a coagulation time 
of four and three-quarter minutes and a differential of polymorpho- 
nuclears 80 per cent., large mononuclears 7 per cent., small mononuclears 
12 per cent., and eosinophils 1 per cent. ; a negative blood Wassennann 
and a negative blood culture. 

Urine was turbid, yellow, normal odor, specific gravity of 1.015; 
alkaline reaction ; very minute trace of albumen, 0.003 P er cent. ’> absence 
of glucose, diacetic acid or acetone ; a slight excess of indican ; a large 
excess of urosium,and no bile, microscopically there was one hyaline cast, 
a few squamous epithelial cells, and many shreds with enormous num- 
ber of triple phosphates. 

A gastric analysis — Ewald test meal — 36 c.c. removed in one hour, 
was 50 per cent, solid residue, and was slightly blood tinged. There was a 
small amount of mucus, a total acidity of 54 > a free HC 1 estimation of 24, 
and a strongly positive occult blood reaction. 

Faeces were also positive for occult blood. X-ray studies were 
made which showed no pathology of the stomach or duodenum, and 
no gall-stones. 
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Dr. O. H. P. Pepper, in consultation, made a diagnosis of hzemolytic 
jaundice of the acquired or Hayem Widal type as compared with the 
familial type, and advised blood transfusion at five or six intervals, to be 
followed by splenectomy if patient’s condition improved sufficiently to 
make the operation reasonably safe. 

Eight transfusions were made, seven of them being by the citrate 
method and by each of these 500 c.c. was injected ; the other one was 
done by the syringe method, and when 30 c.c. had been injected the 
patient went into shock. 

Of the eight donors, all of which were tested by cross-agglutination 
with the patient’s blood, five were direct blood relatives, either brothers 
or sisters. After none of these five did we have the slightest reaction, 
and a study of the urine after transfusion showed no erythrocytes, 
no haemoglobin, and no bile, except once we had a few red blood 
cells reported. 

Of the other three donors, some reaction followed each transfusion, 
one of them, previously mentioned, being a severe degree of shock. All 
three resulted in chills and subsequent rise of temperature. The urine 
after one of these showed many red blood cells, and after the one leading 
to shock it showed many red blood cells, considerable haemoglobin, and 
some bile for the first time. 

The direct result of each one of these transfusions on the cell count 
was difficult to determine, but at one time the patient was in much better 
condition than on admission, and the temperature was absolutely normal. 

At this stage after one more transfusion it was intended to do a splenec- 
tomy, but he never again reached a point where it was felt that it could 
be done with any degree of safety. 

During his sojourn in the hospital he had several attacks simulating 
biliary colic. Repeated examinations of his spleen showed a progressive 
enlargement during the whole eight weeks. Following one of his trans- 
fusions he developed a thrombotic pile, which was exceedingly annoying 
but apparently not related in any way with his general condition. 

On admission there was a complaint of cough which required constant 
medication, and about twenty-two hours before death he started with an 
uncontrollable cough which persisted until death. 

Dr. O. H. Perry Pepper said that these cases of hremolytic anemia merge 
on the one hand into the familiar group of so-called pernicious anemia, which 
cases are often not acute or very severe; and on the other hand, into the ex- 
tremely severe acute haemolytic anemias which are usually rapidly fatal. It is 
in this latter group that one especially desires to remove the spleen, for these 
are the more actively haemolytic cases. But unfortunately it is in these very 
cases that transfusion is most likely to be followed by a severe reaction. In 
other words, the cases which one most wishes to splenectomize are at the same 
time the cases in which one will have the greatest difficulty with transfusion 
reactions. The case reported will exemplify this. This case also illustrates 
the not infrequent occurrence that the early transfusions are followed by no 
reaction, but after repeated transfusions have been given reactions commence 
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to appear. The blood of the patient reported showed a higher percentage of 
young cells than in any other case he had observed, and from this it may per- 
haps be assumed that the haemolytic process in this patient was extremely 
active. This suspicion is borne out by the clinical course of the case. 

Dr. George M. Dorrance said that he was accustomed to make the usual 
grouping test. He also tested blood against blood and believed this to be the 
proper method. He had had a similar experience where the question came up 
of using citrated blood or blood direct. He could not find any difference in 
this particular case. If anything the citrated blood gave less reaction. Lately 
he had been interested in seeing if it is true that citrated blood gives more 
reaction than whole blood. If the transfusion is not large he had not found 
any difference. In cases of a large amount of transfusion citrated blood gives 
more reaction. Sometimes he gave one transfusion of whole blood and a few 
days later a transfusion of citrated blood. He never had any tremendous 
reactions and he believed it to be largely due to the fact that he used old tubes, 
boiling them over and over again. New rubber tubes will give re- 
actions constantly. 

Dr. D. L. Despard said that he had had a number of very violent reactions 
from using the citrated methods, very frequently oedema of the lungs, and in 
one case convulsions and death. For that reason he had not used the citrated 
blood method for five or six years. He never gave over five or six hundred c.c. 
by either of these methods. No reaction followed from the direct blood trans- 
t '< fusion, and so had abandoned the citrated method. 

Dr. John H. Jopson remarked that Doctor Speese had been doing most 
of his transfusions by the citrate methods, in the Presbyterian Hospital, and 
he does not get these violent reactions. 

Doctor Laws said that this case report might have been entitled : Failure 
of blood transfusions to prepare a severe case of haemolytic jaundice 
for splenectomy. 

They were confronted with a patient who was exceedingly ill and they had 
very little in the literature to help them to gather information as to what was 
to be expected from transfusions. 

EMPYEMA THORACIS— ANALYSIS OF TWO HUNDRED AND FIFTY 
CASES TREATED AT THE CHILDREN’S HOSPITAL OF PHILADELPHIA 

Dr. Henry P. Brown, Jr., read a paper with the above title. 

Dr. A. P. C. Ashhurst said that it was his conviction, based largely on 
the studies of Dr. T. Turner Thomas, that drainage should be made at the most 
dependent point in the cavity. While he did not go as far as Doctor Thomas 
does in resecting the eleventh rib invariably, yet he does do so in some cases. 
Usually he selects the tenth or the ninth, and not in the posterior axillary line, 
but at a point much nearer the spinal column. The angle of the scapula nor- 
mally comes down over the eighth rib in the posterior axillary line, and though 
one may draw the scapula up by elevating the arm during the operation, yet if 
one drains as high as the eighth rib, the scapula will come down to its normal 
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site after the operation, and interfere with direct drainage. Moreover, even 
if the scapula were absent drainage at the level of the eighth rib is not low 
enough in the pleural cavity. 

Dr. Edward B. Hodge spoke of the various types of infection, for this, he 
believed, is an important point. The streptococcic cases do much better if 
aspirated several times, postponing formal drainage until they have recovered 
from their pneumonia, and until adhesions have had a chance to form, then 
either intercostal incisions or rib resection may be done, as indicated. The 
pneumococcic cases are not generally as ill and the adhesions form earlier, so 
that preliminary aspiration is not as important or necessary, and usually 
primary rib resection has been the procedure. 

He made his incision posteriorly at the angle of the scapula and as low 
down as the aspirating needle reveals pus, always bearing in mind that the 
diaphragm comes up higher in children than in adults. 

Dr. T. Turner Thomas, referring to dependent drainage, recalled that 
years ago, the elder Doctor Ashhurst put in a sound, felt the tip of the sound 
below and cut down on it. A recent English writer thinks the best place for 
drainage opening is about the sixth or seventh rib because it is opposite the 
deepest part of the empyema cavity and therefore the last to be filled in by the 
expanding lung. Doctor Thomas thought, however, that the lung is driven 
away from the chest wall and its expansion denied by atmospheric pressure, 
and that the last portion of the lung to reach full expansion is that opposite 
the opening in the chest wall because the atmospheric pressure is most effective 
there. When the drainage opening is down at the bottom and atmospheric 
pressure acts best there, keeping the lung and the diaphragm away from the 
opening until it is ready to close. 

Dr. John B. Roberts said that he long ago came to the conclusion that no 
statistics are worth while if obtained from several operators in a hospital 
unless they all use the same technic. It is waste of time for good men like 
Doctor Brown to look up old records; almost every operator lets the after- 
treatment go to someone else. This invalidates statistics. If one takes ioo 
cases of operations by one man and has him look after his own patients, the 
conclusions are worthy of belief. He did not think much of statistics ob- 
tained otherwise. 

A very large number of empyema cases in adults and children need no 
serious operation; though the quality and variety of the bacteria make a dif- 
ference in the disease. He thought that quick incision under local anaesthesia, 
without resection of the rib, drainage by a tube and good care afterward is 
the treatment. He uses daily irrigation when the temperature goes up a day 
or two after the operation. The tube should be gradually shortened and not 
left in for too long a period. 

Dr. John H. Jopson said that Doctor Brown had brought out and em- 
phasized the choice between intercostal incision and rib resection ; his statistics 
distinctly favor the latter operation. While this may seem a trifling difference 
it is not so. For years Doctor Jopson had followed the work of those of his 
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colleagues who used an incision only, and he had been impressed by the num- 
ber of cases requiring secondary operations. He remembered the time when 
Dr. John Ashhurst, Jr., made two incisions with through-and-through drain- 
age, a different method entirely. 

As to the use of Dakin’s solution in children, his experience in young 
children has been that the method is poorly borne. He had found that after 
the use of Dakin’s solution one finds that the child is just “ not doing well; ” 
there is a loss of physical strength and a deterioriation, the cause of which is 
difficult to determine. He did not know whether this was due to the repeated 
irrigation or to some hypersusceptibility to the chlorine solution. Lilienthal 
mentions having made the same observation. 

Dr. D. L. Despard remarked in regard to the place of incision, one should 
bear in mind that the object is drainage, and that it should be theoretically at 
the most dependent point. Most surgeons lose sight of the fact that when the 
chest is open the diaphragm ascends. He had seen more than one case where 
the incision had opened up the pleural surfaces which while sealed did not con- 
tain pus. He does not think it makes any difference whether one resects or 
makes an intercostal incision. In the use of Dakin’s solution, he had found it 
veiy difficult for a nurse with a number of other patients to take care of, to do 
the Dakinization properly, until a chart was devised which shows in graphic 
lines the number of bacteria per day, and which also has a space in which the 
nurse was required to put down the hour in which the irrigation was per- 
formed. Since the installation of these charts he had not had any trouble. 
This was a fairer way to test its use and they have gotten much better results 
by using it. 

Dr. J. S. Rodman emphasized the importance of the bacterial study ; the 
streptococcic cases do better under aspiration, at first, followed by adequate 
drainage. The pneumococcic cases recovered with almost any type of treat- 
ment. As to Dakin’s solution, the use of this solution greatly improved the 
results both as to mortality and morbidity. It is highly important that it be 
used with the Carrel technic in order that it be brought into contact with all 
parts of the cavity. In fact in using Dakin’s solution anywhere it is essential 
to remember the necessity of three things — time, concentration and contact. 
In other words, if a septic cavity is to be sterilized the solution in proper con- 
centration must be brought into contact with all parts of the cavity, at regular 
intervals. No one who has taken the trouble to use Dakin’s solution properly 
in these cases can fail to be impressed with its rapid bactericidal and solvent 
properties. With no other method had he seen these cases clear up so quickly, 
and cases sterilized with Dakin’s solution presented almost normally expand- 
ing lungs instead of the rigid fixed ones so commonly seen when drainage 
alone is used. 
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SPIRAL FRACTURES 

Editor Annals of Surgery: 

Sir: 

I have but recently discovered a rather serious error in my paper on 
“ Spiral Fractures,” which appeared in the Annals of Surgery in October, 
1921, and am writing to ask that in some number of the Annals, the follow- 
ing corrections be made and appear in the index : Page 492, line 8, the first 
word “ right-handed ” should be " left-handed ” and in line 9, the word " left- 
handed ” should be "right-handed” ; line 19, the first of the words " left- 
handed ” should be "right-handed “ and in line 20, the word "right-handed ” 
should be "left-handed.” 

I hasten to say that the error did not occur on your part, but on mine, in 
transcribing from one copy to another, it somehow escaped rather careful 
proof-reading. 

I am asking that this correction he made as far as any such correction can 
be made, because of its importance. Although if anyone were to read the 
article critically, he would appreciate that the statements referred to above 
were clerical errors. Very respectfully. 

Emmet Rixford, M.D., 

San Francisco, Calif. 

HYPERTHYROIDISM WITH ASSOCIATED DIABETES MELLITUS 

Editor Annals of Surgery: 

Sir: 

The opportunity was recently afforded us of studying a patient suffering 
from hyperthyroidism with a complicating diabetes mellitus. Much has re- 
cently appeared in the literature tending to give the impression that this is not 
an unusual finding, but such has not been our experience. In the one hundred 
patients with hyperthyroidism immediately preceding this one no evidence of a 
true diabetes mellitus was found. The interest in our case lies in the associa- 
tion of two distinct clinical entities in the same individual, the comparative 
safety of early operative interference, and the effect of modern treatment on 
diabetes mellitus when a complicating hyperthyroidism is removed. 

Report of Case. — History. — Case 13045, Mrs. H., aged fifty-five, 
came to the Clinic complaining of headache, painful swelling of the neck 
and frequent urination. Her family history showed her mother died of 
diabetes at forty-four. The patient had always been in robust health 
(except for nocturia for the last nine years) but since the summer of 
1921 had suffered from chronic headache. Since December of that year, 
there had been a painful, progressive enlargement of the neck. Since 
January, 1922, she believed she was passing a larger amount of urine 
than normal and that her thirst and appetite were greatly increased. At 
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the time of examination she was easily fatigued and sleep no longer rested 
her. June, 1921, she weighed 245 pounds, in March, 1922, 188. 

The patient was a large fat woman, apparently fifty, of healthy ap- 
pearance and showing no evidence of loss of weight. There was no 
exophthalmos, and the ocular muscles and fundi were normal. The ten- 
don reflexes were uniformly exaggerated and there was a fine tremor of 
the extended fingers. Neck examination revealed a large, smooth, firm 
thyroid. The right lobe was very prominent, the isthmus easily palpated, 
and the left lobe flat and lobulated. The blood-pressure was 152, 
systolic; and no, diastolic; pulse rate varied from 84 to 96, and the 
temperature was slightly elevated. Dermographia was marked and both 
palms and soles were hyperidrotic. Physical examination elsewhere 
was negative. 

Laboratory Findings . — On admission to the hospital (March 27, 
1922) a twenty-four-hour urine specimen revealed : 

Amount 2010 m. 

Specific gravity 1.042 

Glucose 6.5 per cent. 

Albumin a trace 

Casts hyaline and granular 

Acetone and diacetic acid-H- 
Blood examination : 

Fasting blood-sugar 0.44 

Non-protein nitrogen 36.2 

Uric acid 2.65 

Urea nitrogen 14.00 

Chlorides 525 per cent. 

Haemoglobin 90. per cent. 

Red cells 4,800,000 

White cells 9,200 

Basal metabolic rate was + 49.5. 

Subsequent Course . — From March 27th to April 10th the patient was 
gradually de-sugarized by Joslin’s method. She responded so well to this 
regimen that it was not necessary to reduce the diet below one thousand 
calories per diem. On April 13th the blood sugar was .19 ; the urine was 
sugar and acetone free, and the basal metabolism was + 40. The next 
day the thyroid was removed under local anesthesia and after an un- 
eventful recovery the patient left the hospital May 2nd. Treatment was 
continued under Joslin’s plan, but due to her apprehension over continued 
loss of weight (188 to 150 pounds), her diet was arranged to conform 
with Woodyat’s formula in June. This modification gave her : 

Carbohydrates 38-32 gms. 

Protein 89.98 gms. 

Fat 214.75 gms. 

Calories 2,457 

The patient has continued on this diet up to the present, is maintain- 
ing weight and is in excellent general condition. 

Drs. William Cole and Irwin C. Sutton, 
The J ohnson-Wickett Clinic, 
Anaheim , Calif. 
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GASTRO-JEJUNOSTOMY FOR PERFORATED GASTRIC 
AND DUODENAL ULCERS 
Editor Annals of Surgery: 

Sir: 

I wish to mention that personal (including some unpleasant), experience 
convinced me, years ago, that the operation for closure of the perforation 
does not, per sc, cure the ulcer, and forced me to adopt the following routine : 

(I) Seal the perforation as quickly as possible. Keep the patient in bed 
for one month on milk and mist-carbonatis ter die. 

(II) Then perform, when feasible posterior, gastro-jejunostomy. Again 
keep the patient in bed on milk and mixture of bismuth, soda and magnesia for 
a further thirty days. 

(III) Follow, for ensuing month, with a pap dietary, emphasizing the 
necessity for slow and deliberate mastication. Before leaving your charge 
present the patient with a menu of careful “ gradual ” feeding for the fol- 
lowing year. Add as postscript never retain a carious tooth or pus bag in 
your jaw. 

It is my firm belief that if, in cases of ulcer treated by gastro-enterostomy, 
one were to adhere to thirty days’ rest of stomach and body, followed by 
intelligent feeding for one year and then switched on to a permanent plan 
of dietary, etc., as sketched in my essay "Gastro-enterostomy and Some 
Dietetic Rules,” British Medical Journal, February 25, 1922, we should hear 
much more about the virtue of gastro-jejunostomy, and a great deal less about 
the necessity for gastrectomy, which, by the way, substitutes another sore 
which has to be dealt with by the natural factors of repair, and which, I 
find, sometimes passes into the condition of chronic ulceration ending up 
in cancer. * 1 

The fact must not be ignored that the human cells have got to do the 
healing, and given the general feeble power of repair which obviously must 
exist in every one who possesses a chronic ulcer of the stomach, is there 
any reason to assume that the chances excluding operative shock, etc., of 
cure are enhanced by the substitution of a huge acute wound for a small 
chronic one which at one time, originated in a small acute lesion? 

These remarks apply to operations performed with the aid of a sharp 
knife in observance of the rudimentary natural law, the sharper the knife, the 
cleaner the cut and the more rapid the healing. 

Recently some, who only see through diathermic spectacles and who 
evidently have not taken the moral to heart “ He was well, he wanted to be 
better, he took medicine and he died,” have been booming excision of all 
gastric ulcers by fire irons. I confess the mere thought of a deep “ burnt 
wound, with its physiological aftermath plus cancer potentiality in a stomach 
wall compels me to cling to an accustomed rule, in surgery exorcise the logic 
-of the tinker. 


254 : 



CORRESPONDENCE 


At one period I went in for excision of “ everything,” even some chronic 
uicers of leg. This extension of surgery soon ceased, as I frequently found 
that, instead, I had obtained a chronic one of double the size. 

Continuing this simile, I beg my readers carefully to compare the rational 
treatment for the cure of an ulcer of leg, vis., absolute rest with limb elevated 
on a suitable bade splint and soothing aseptic medication until the sore has 
healed with what one now reads of as all the rage for the cure of an ulcer of 
the stomach after gastric operation, early administration of solid food “ to 
buck him up, ’ early out of bed, “ to keep his blood moving. Archaic to 
reflect as to what “ the sappers ” may think of peristalsis and food stuff, con- 
tempt in general for the term rest and everything possible vouchsafed to 
render the application of physiology, and the rationale, for the operation, 
short circuit, a perfect farce. 

I do not wish it to be inferred that in cases of ulcer surrounded with 
enormous induration, probably beyond power of resolution — much less in 
cases in which there exists a reasonable suspicion of cancer — that I advocate 
gastro-enterostomy instead of gastrectomy, but I do maintain that when the 
latter is essential the former should be added plus an after-treatment which 
will correspond to the natural law of repair. 

Sir John O’Conor, M.D., 
Buenos Aires , Argentina. 

P. S. — Since the above was sent for publication I have learned, from 
Oclisnei J s Surgery , 1922, the source from whence sprang the idea that the 
operation for closure of a perforating gastric ulcer cured this lesion. I can only 
reiterate that I have treated cases in which the symptoms afterwards became 
as accentuated as before, and which posterior gastro-jej unostomy without loop, 
which, by the way, I have exclusively practised, without clamps and without 
a single instance of peptic ulcer intervening for twenty years, followed by 
common sense rest — cured the patients. 

Recently I have known of a sad fatality in which the secondary treatment 
was neglected. 

Until I had read above edition I was unaware of the proportion that char- 
ring (to 6th degree) of the stomach wall had assumed in certain quarters. I 
am unable to reconcile myself to the creed that such a practice is worthy of the 
term surgery or physiology — in my opinion it is a mockery of both in that it is 
opposed to the laws which favor the restitution of normal tissue — a factor 
which must be seriously contemplated when one operates on the debilitated 
stomach wall of a devitalized (gastric ulcer) subject. 

I cannot but think that sooner or later this stunt will render its dividend of 
remorse to those who perpetrate an act on a hidden stomach wall which would 
be considered penal if performed for ulcer on an exposed surface of the 
human body. 

If the patient’s power of repair is capable of eliminating the eschar pro- 
duced by such a burn, it affords proof that, given the ordinary surgical treat- 
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ment above advocated, the ulcer would have healed, the induration would have 
disappeared and that gastrectomy by fire irons was an added insult to the 
natural process of cure. 

As before mentioned, if, when the part is exposed, one conscientiously and 
after deliberate examination, concludes that cancer is probable, hesitation 
should cease and a free excision should be made of stomach well wide of the 
involved zone, and as anything is justifiable in cancer, said excision can be 
made by a cautery, or by any other method which will tend towards rapidity in 
execution and prevention of hemorrhage in a patient who is, alas, already 
“ half dead.” - 

But on an off chance to sizzle around the circumference of a mass, which 
if cancerous possesses cells which rapidly permeate by the lymphatics, in the 
hope that such circumscribed mutilation of everything will check the advance 
of cancerous cell migration is, in my humble opinion, an unworthy performance. 

I tremble to think of the potential elements ultimately attending a “ burnt ” 
cicatrix in the mucous coat of a stomach which is unable to resist ulceration 
following a small infarct. 
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GENERAL PLASTIC SURGERY* 

By John Staige Dayis, M.D. 

of Baltimore, Md. 

The title “ General Plastic Surgery ” is used because I desire to impress 
upon the association the fact that plastic surgery should be visualized and 
taught as a whole, and not be thought of from the viewpoint of any of its 
subdivisions. Considerable misapprehension exists as to the scope of plastic 
surgery, the training necessary to do this work properly, and the type of 
man who can do it best. I hope that the following remarks will make these 
points clear: 

Plastic surgery is that branch of general surgery which deals with the 
repair of defects and malformations, whether congenital or acquired, and 
with the restoration of function and improvement of appearance. Its field 
extends from the top of the head to the bottom of the foot, and the deformities 
dealt with, in most instances, involve the skin and adjacent soft parts and 
sometimes the framework (especially of the face) supporting these parts. 

During the World War (1914-1918) plastic surgery was arbitrarily 
limited by military regulation to maxillo-facial reconstruction, and it is my 
opinion that this was a great mistake, and showed a profound lack of knowl- 
edge of its scope. Facial plastic and oral surgery is a very important part 
of the subject, but I wish to emphasize that it is only a part of plastic surgery 
and that plastic surgery of the trunk and extremities is as necessary and 
equally as important. The results may be less spectacular, but they are just 
as vital to the patient. For a number of years, as I have become more and 
more familiar with the intricacies. of the subject, I have urged that plastic 
surgery be split from the general surgical tree and made to rank with such 
branches as orthopaedic surgery or genito-urinary surgery. It has been 
difficult to convince the “ powers that be ” of the necessity of this, but the 
great popular interest in the subject during the war, and the fact that surgeons 
had to be specially trained in order to give the best results to wounded men 
requiring reconstructive work on the face, has had some effect, even on the 
most hidebound. 

Plastic problems of the trunk and extremities differ materially from those 
of the face, and also require special study. When therefore it is realized that 
there is as much plastic work necessary to be done on these parts as on the 


* Read before the Southern Surgical Association, Memphis, December 12, 1922. 
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face, it must be admitted by the ultra-conservative that the whole subjectls 
one which demands special consideration. I have heard the remark “ that 
now the war is over there will be no more plastic cases and no more use 
for plastic surgeons/’ This, of course, is simply an example of the general 
ignorance of plastic conditions, as there are always a great many cases in 
civil practice which require the special care of the plastic surgeon. For the 
most part they are old defects caused by disease, trauma, burns and necessarily 
mutilating operations, and also certain congenital malformations. 

When the World War began, with the exception of the late H. Morestin 
in France, and one or two others elsewhere, there were no trained and thor- 
oughly competent general plastic surgeons. I use this term to distinguish 
the few surgeons who have given special attention to plastic problems of the 
entire body, from those who have confined their plastic work to facial recon- 
struction of one sort or another. There are comparatively few men at the 
present time who could fully qualify under this term. However, I hope that 
within the next few years there will be a trained general plastic surgeon in 
every great hospital, who is capable of dealing with the plastic problems of 
the trunk and extremities as well as those of the face. 

When men requiring maxillo-facial reconstruction began to come in from 
the front and were referred to the “ head section,” it was soon found that 
there were no surgeons available who knew what to do for them. There- 
fore certain men were assigned to this special branch, many of whom had 
previously confined their practice to eye, ear, nose or throat surgery, or to 
dental work. The majority of them, I venture to say, had never done a plastic 
operation before the war began, and few had had a general surgical training. 
In consequence they knew nothing whatever of the subject, even from a 
surgical standpoint, so had to begin from the beginning, trying out and dis- 
carding method after method, until they found procedures which were prac- 
tical. The opportunity of taking care of great numbers of facial defects 
during this time, developed a number of extremely skilful and able men in 
this branch of plastic surgery, and they have done magnificent work. Few 
of them knew even its principles to begin with, so of course had little knowl- 
edge of the literature of the subject. In consequence, discoveries and new 
methods have been reported, many of which are either modifications of some 
well-known method, or rediscoveries of methods long familiar to the general 
plastic surgeon. As a matter of fact, in spite of the vast amount of material 
available, there have been remarkably few really brand-new methods devel- 
oped in plastic surgery during the war, except in the treatment of those 
defects associated with fractures and loss of substance of the jaws. In the 
care of these cases it was soon found that the cooperation of the skilled 
denial surgeon was essential. The true plastic problems in military surgery 
were found to be much the same as those which had been solved in 
civil practice. 

I am struck each time I go through the wards of any large hospital by the 
fact that there are cases on every surgical service, both general and special, 
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which require the help and knowledge of the general plastic surgeon. These 
cases in the majority of instances are simply being carried along. I feel 
sure that the chiefs of the various services in every hospital would welcome 
the help of the general plastic surgeon and his organization, as soon as they 
realized what could be done for these difficult and trying cases, or at least 
they would be glad to “ pass the buck ” to the plastic service. 

In the military service, in time of war, it seems to me that all cases requir- 
ing plastic work, irrespective of the location of the lesion, should be placed 
in hospitals established especially for general plastic surgery. If this could 
not be done, then the most effective way of taking care of these cases would 
be to have a general plastic service in every general hospital, under a properly 
trained man, to which all plastic cases should be transferred, regardless of the 
service on which they were originally admitted. I can say from my personal 
experience that there is very little likelihood of encroaching on other surgical 
fields. The majority of cases which come to me are referred, either by general ' 
surgeons, orthopaedic or genito-urinary surgeons, ophthalmologists, rhino- 
otolaryngologists, obstetricians and dermatologists. Sometimes the gynae- 
cologist will also ask for help in cases in which the transplantations are of a 
type with which he is unfamiliar. So it can easily be seen that plastic surgery, 
instead of taking away something that the other branches want, is simply 
helping them out, and closing a gap in the art and science of surgery 
hitherto unfilled. 

Proficiency in plastic surgery, like every other special branch of surgery, 
can only be obtained by long and varied experience, and there is no short 
cut possible, although much time can be saved by proper instruction. In fact, 
this branch is particularly tedious as the results in many cases are obtained 
only after numerous operations, extending over long periods of time. 

The teaching of this important subject has been neglected everywhere, 
and there is as yet, as far as I know, no department equipped for the proper 
instruction of plastic surgery as a whole, in any American or foreign univer- 
sity. In fact, in many class “ A ” medical schools the subject is hardly men- 
tioned, if at all, in the surgical course. The ignorance of the profession at 
large as to the scope and possibilities of plastic surgery is appalling, and no 
medical school has the right to graduate doctors without some instruction in 
this subject. 

How is the best way to go about the teaching of plastic surgery? My 
experience when dealing with students is to carry out a program somewhat 
as follows: During the third year, give a short series of lectures, which in 
a general way will cover the entire subject. This is best done with the 
assistance of numerous lantern slides to illustrate plastic problems and the 
procedures used to solve them. Didactic lectures in surgery are of little value 
as a rule, but the excuse for this series is that it will show the students 
the scope of plastic surgery as a whole, and give them an opportunity of 
knowing what can be done in this field. During the fourth year, plastic 
surgery should be given as an elective course, and those interested ip the 
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subject should be given every facility in the plastic clinic of the out-patient 
department to study the treatment of wounds, and carry out the various 
simple plastic procedures which can be. done there. During this trimester 
the fundamentals of plastic surgery should be systematically taken up by 
means of conferences and demonstrations on patients. All the cases which 
require hospital treatment, and which are admitted through the plastic clinic, 
should be carefully examined, the possibilities discussed and the methods of 
treatment explained. When these cases come to operation, the students should 
be present, and should be able to follow the after-treatment in the wards. 
Even the little the students get in the elective trimester is of great advantage 
to them in whatever branch of work they subsequently take up, as they seem 
to absorb something which is lacking in the other surgical courses. I say 
this advisedly, as many of the men who have taken this course tell me that 
it has been of the greatest help to them in their work after graduation. An 
adequate number of ward beds in the hospital should be assigned for the 
plastic service, and as many house officers as are needed. These house officers 
should be selected from graduates of class “A” schools, who are interested 
in the subject. They should assist in the operating room on plastic cases, 
and in due time should be given operative work under supervision. They 
should look after all plastic cases in the hospital, conducting the post-operative 
treatment and dressings under the personal direction of the plastic surgeon in 
charge. The house officers should also serve in the plastic clinic of the out- 
patient department. 

A service of this kind would be of great use to a man going into other 
branches of surgery, as it would give him a point of view, and a knowledge 
of the shifting and handling of tissues, and of the treatment of wounds, which 
at present is unavailable elsewhere. 

It is now a generally accepted fact that " an adequate practical training 
in the principles and practice of general surgery ” is necessary as a preparation 
for any real surgical specialty. This is particularly important for one who 
desires to specialize in plastic surgery, and consequently makes its final teach- 
ing a post-graduate subject. Post-graduate students should be carefully 
picked, and only those who show special aptitude for the work should be 
allowed to take the course, as it is impossible to make a plastic surgeon out 
of a man who has no flair for it. The post-graduate student should have 
the opportunity of working in the out-patient department, the privilege of 
the operative clinic, with the expectation of assisting the operator and 
receiving personal instruction in operative technic, and eventually be allowed 
to operate under the eye of the chief. He should have the privilege of follow- 
ing the cases in the wards and of studying post-operative treatment, and the 
chance for clinical and experimental research on plastic problems. He should 
have the facilities to study the pathological material removed at operation. 
Men of special ability should be taken into the house on the plastic service, 
and be given every opportunity to develop. The course should be at least 
one year, and preferably two. Instruction in plastic surgery on the cadaver, 
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except for anatomical relationship, is of little value unless the student under- 
stands the circulation of flaps, the behavior of scar infiltrated tissue, and the 
various problems of skin, fat, fascia, bone and cartilage transplantation. 

Operative work in plastic surgery is of great importance, as it is in every 
branch of surgery, and should be carefully taught. However, in this work 
too much emphasis can not be laid on the cultivation of sound surgical judg- 
ment, and on the importance of careful examination and study of the various 
possibilities and procedures which may be beneficial in each individual case, 
as it is seldom that we find two cases exactly alike in plastic surgery. An 
unnecessary or ill-considered operation may completely eliminate the chance 
of good ultimate result, and it is the ultimate result we must plan for, and 
not the immediate relief of the condition. I have seen, and I am sure that 
many who hear this have also seen, plastic operations done by splendid general 
surgeons, which seemed perfect when they left the table, but those of us who 
have been able to follow some of these cases afterwards can tell of complete 
failures, and the suffering and prolonged convalescence of the patients, and of 
resulting conditions even worse than before operation. This can be accounted 
for in many instances by the lack of judgment and training in plastic prob- 
lems, and by the desire to do too much at one time. When such cases do 
finally drift to the plastic surgeon, he is terribly handicapped by the fact that 
all the tissues which might have been used to advantage have been wasted, 
and by the lowered resistance of the patient. I know whereof I speak, for 
many of these cases come to me, and I have even witnessed the original opera- 
tion on some of them, and felt sure when it was done that it would be a failure. 

I do not want you to understand from what I have said that the plastic 
surgeon always gets a perfect result, as the man who never has a failure 
in any branch of surgery, either does no work, or stretches the truth. I do 
insist, however, that these difficult problems can best be solved by the trained 
plastic surgeon. 

The knowledge of how to care for large unhealed defects and how to 
prepare them for contemplated plastic work is very important, although it has 
been said by those who should know better, that the treatment of wounds is 
a waste of time for the plastic surgeon and is out of his field. Of vast 
importance also is the proper preparation of scar infiltrated tissues, and the 
encouragement of nature, our greatest ally, to give us her generous help to 
a greater degree than usual, as attention to these details will often materially 
change the entire aspect of a plastic problem, and give us a better result 
than could have been anticipated. 

In addition to his other qualifications the plastic surgeon must have 
originality and infinite patience ; he must be an optimist, and more or less of 
an idealist, and he must have a far vision. He must also have a full measure 
of sympathy, as there is no branch of surgery, except possibly orthopaedics, 
in which patient and surgeon come into such intimate contact over such long 
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periods of time as in plastic surgery, and in which the personal element enters 
so much. 

Until some such plan as I suggest is adopted, patients requiring plastic 
work cannot be given the best treatment, and little real progress will be made 
in the development of the subject. It will take years of plodding, as it has 
in the past, for those interested to get the fundamentals of plastic surgery, 
while these can be taught in a reasonably short time in institutions properly 
equipped for the purpose. I wish to reiterate that there is a crying need for 
a general plastic surgeon in every large hospital, and also for the compre- 
hensive teaching of plastic surgery in the medical schools. I feel this is 
bound to come. The question is, which school will see the light first, and 
start such a course under the direction of a trained general plastic surgeon 
and provide him with every facility necessary to develop and teach this 
important and fascinating subject. 



THE TREATMENT OF ANTHRAX INFECTIONS* 

By Alexius McGlannan, M.D. 

of Baltimore, Md. 

Anthrax forms a small but distinct professional risk to workers in hair 
and bristles. (.296 and .029 per cent., respectively, Page, Journal of Hygiene, 
vol. ix, 1909, p. 396.) It is also found occasionally among those people whose 
occupation brings them into direct contact with living or dead animals. It has 
come into prominence lately because of the danger of its dissemination through 
the use of infected brushes. 

The serious and often fatal disease is quite common among animals, except 
in those countries where special precautions are taken to prevent the spread of 
the disease and to secure proper disposal of infected carcases. One of the 
many brilliant results of Pasteur’s work lives in the relative freedom from the 
disease existing among the animals of France. From the animals infection 
reaches man by way of the highly resistant spores which contaminate the crude 
hides and hair of commerce, as well as the carcases of animals dead from the 
disease. Infection may be carried by the worker in one of these industries to 
individuals not otherwise exposed. 

The usual portal of entry in human beings is through an injury to the 
epidermis. In one type, the wool sorter’s disease, infection takes place by in- 
halation of the bacteria ; and there is an intestinal type in which it is probable 
that the food is contaminated with the spores, most likely from dirty hands. 
My experience is limited to cases of cutaneous anthrax. 

The skin lesion begins as an insignificant wound or abrasion through which 
infection occurs. A period of incubation, varying in length from a few hours 
to three days, is followed by local burning or itching and the development of a 
papule having a bluish-green centre. This lesion and the symptoms resemble 
those following an insect bite. The papule soon becomes vesiculated, the con- 
tents of the vesicle being hemorrhagic or serous. The vesicle breaks down 
and forms an erosion in which a purplish black area of leathery necrosis is set 
into the papule and separated from the red indurated rim of the lesion. 

The anthrax papule and pustule is relatively painless, a feature which dis- 
tinguishes it from furuncle and carbuncle. y 

The transition from the primary papule to the malignant pustule may occur 
in a few hours, or it may be possible to separate the progress of the lesion into 
three stages, which occupy from four to six days for complete development. 
(Graham and Detweiler, J.A.M.A., March 9, 1918, vol. lxx, p. 671.) (Lecene, 
Precis de Path. Chirurg., vol. 1, p. 101, Masson & Cie, Paris, 1920.) 

1. The period of incubation lasting from two to three days. 

* Read before the Southern Surgical Association, Memphis, Tenn., December, 1922. 
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2. The development 'of the papule and vesicle, lasting from twenty-four to 
thirty hours. \ 

3. The stage of central necrosis with local induration, circumscribed oedema 
and vesiculation, lasting from one to three days. 

In man usually there is a vigorous local reaction to the infection which may 
result in a distinct tendency for anthrax to remain localized. In rare instances 
after ten days, spontaneous demarcation and sloughing of the gangrenous 
pustule may occur, leaving an ulcer which heals slowly. 

Often oedema develops about the pustule and spreads rapidly. The extent 
of oedema depends largely on the character of the tissues in the neighborhood 
of the primary lesion, and usually resembles a diffuse cellulitis with many 
blisters on the surface. The lymphatic vessels are inflamed and the draining 
lymph-nodes become swollen and indurated. The development of a localized 
pustule indicates a degree of resistance to the bacteria while a widespread 
oedema is evidence of failure of the tissue to prevent the advance of the infec- 
tion. However, the bacteria may pass directly from the pustule into the blood 
and give rise to a septicaemia. 

There is some controversy regarding the immediate effects of anthrax 
inoculation. Hiss and Zinsser (Text Book of Bacteriology, New York, 1916) 
inoculated the tails and ears of guinea pigs and were unable to prevent general 
infection by immediate amputation. The observers conclude from these and 
other experiments that, although the bacilli are not demonstrable in the blood 
until just before death, they nevertheless invade the blood and lymph streams 
immediately after inoculation and are conveyed by them to all the organs. The 
bacilli proliferate at the point of inoculation and probably in the organs until 
the resistance of the infected animal is entirely overcome. At this time the 
bacilli are able to grow in the blood stream. 

Other experimenters contend that cutaneous anthrax always begins as a 
local infection with the bacteria confined to the lesion or its immediate vicinity. 
The clinical course of many cases, particularly those showing an indurated 
pustule with little or no surrounding oedema, is evidence in opposition to the 
conclusions of Hiss and Zinsser. There may be some essential difference in 
reaction to various methods of inoculation, as there certainly is a difference in 
the susceptibility of various animals. 

The method of action of the anthrax bacillus in the body is not as yet defi- 
nitely known. Hiss and Zinsser suggest that death is brought about to a large 
extent by purely mechanical means, such as capillary obstruction. Boidin is 
credited by Lecene with having extracted from anthrax bacilli an endotoxin 
capable of producing local osdema when injected into animals. Hiss and 
Zinsser assert that neither a true secretory nor an endotoxin has been demon- 
strated for the anthrax bacillus, but admit that the clinical picture of the 
disease makes it impossible to conclude that such a poison does not exist. 

Whether or not the disease is localized or general at its onset has an im- 
portant bearing on the rational method of treating the patient. If there is a 
recognizable period in which the bacteria are confined at the point of inocula- 
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tion, complete excision of the primary focus during this period is the surest 
and most rapid method of preventing general infection. If on the other hand, 
the bacteria spread throughout the circulation at the moment of inoculation, 
systemic treatment by specific serum injection is the proper method.f 

If the number of bacteria reaching the circulation is small and the active 
proliferation is limited to the region of the portal of entry, excision of this 
primary focus combined with injection of the serum into the blood appears to be 
a reasonable method of combating the disease at the time such relation of infec- 
tion and resistance exists. 

When extensive oedema, lymphatic enlargement and symptoms of general 
infection have developed serum therapy alone is indicated. At this stage of the 
disease nothing can be gained by excision of the primary focus, and much harm 
may be done by opening new avenues for extension by cutting into the 
infected area. 

I have had opportunity to treat six cases of anthrax. All the patients 
recovered. In four the lesions were distinctly localized, in a fifth there was 
spreading oedema, and in the other case there were symptoms of general 
infection. All were cases of industrial anthrax. The credit for the good 
results obtained is due to Dr. Asa Wessels, physician to the factory, who 
recognized the lesions as soon as he saw the patients and promptly sent them 
for treatment. In all cases the anthrax bacillus was demonstrated in the lesion. 

Regan (Amer. Jour. Med. Sciences, September, 1921, vol. clxii, p. 406) 
advises the use of the Eichhorn serum both locally and intravenously to the 
exclusion of all other forms of treatment. His reasoning is good and he shows 
the effectiveness of the method in the hands of Symmers and others. It may be 
that with the existing uncertainty regarding the mode of invasion by the 
bacillus, local and general serum therapy is the best means of treatment, 
although the good results obtained in our small series of cases seem to indicate 
the value of early, complete excision of accessible primary foci. 

Case Reports . — Case I. — August, 1909. Circumscribed pustule on right arm. 
The patient was a white man, age forty. The primary smarting and vesicle 
were noted about forty-eight hours before he reported to the physician. The 
pustule was about three-eighths of an inch in diameter with a black centre and 
an indurated narrow red border. Anthrax bacilli shown on the cover slip. There 
was no swelling or tenderness of the lymph glands and no lymphangitis. Tempera- 
ture was normal. Under ether the involved area was excised and the wound was 
left wide open. The patient returned to work in thirty-seven days. 

Case II. — June, 1912. Circumscribed pustule on neck. The patient was a 
white man, age fifty-two. The lesion was nearly three days old when he reported 
for treatment. The pustule was about half an inch in diameter, with typical dark 
centre and red rim. Anthrax bacilli demonstrated in smear. There were no 
signs of lymphatic involvement, and no fever. Under ether the involved area 
was excised with the electric cautery. The patient returned to work in thirty- 
six days. 

t Eichhorn, of the U. S. Bureau of Animal Industry, has developed a serum of 
great potency. Serum prepared by his method is now available through the com- 
mercial manufacturers. 
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Case III.— June, 1920. Circumscribed pustule right forearm. The patient 
was a white female, age thirty-five. The lesion had been present four days at 
the time of treatment. It was a typical circumscribed malignant pustule and the 
bacilli were recognized in the smear. There -was no oedema about the pustule, 
and no evidence of lymphatic involvement. The temperature was normal. Under 
nitrous oxide the lesion was excised with the cautery. The patient recovered with- 
out any complication. 

Case IV.— April, 1922. Circumscribed papulo-pustule on left arm. The 
patient was a white female, age sixteen. The lesion was three days old at the 
time of admission to the hospital. The eroded vesicle at the summit of the 
papule showed an area of dark necrosis about the size of a pin head. The 
bacilli were recovered from the lesion. There were no signs of extension 
beyond the immediate area of involvement. Under nitrous oxide the lesion was 
excised with the cautery. The patient recovered without any complications. 

Case V. — March, 1911. Malignant pustule of right temple with oedema of 
the face. The patient was a white man, age sixty. The lesion had been present 
three days when he was admitted to the hospital. The pustule was small, about 
one-fourth of an inch in diameter and had a typical black centre without much 
induration at its border. The oedema was a little brawny and involved the 
scalp, the forehead, the eye-lids and the cheek. The glands of the neck were 
not tender, nor were they enlarged, and there was no evident lymphangitis. The 
bacillus was present in smears. The patient was kept in bed. The surface of 
the pustule was disinfected with pure carbolic and alcohol several times a day. 
The slough separated, the oedema gradually subsided, until on the sixteenth day 
there remained only the indolent ulcer which marked the location of the pustule. 

Case VI. — May, 1920. Malignant pustule on the nose, general infection. The 
patient was a white man, age thirty-five. The primary lesion was a small pustule 
on the nose which had been present forty-eight hours. The black slough was partly 
separated. The entire face and both sides of the neck were greatly swollen and 
brawny. The oedema involved the scalp, closed the eye-lids and filled out the 
recession of the neck under the angle of the jaw. The lymph glands were swollen 
and tender. The temperature was 104. There was marked dyspnoea and the 
skin was purplish red in color. Blood cultures proved negative, but anthrax 
bacilli were recovered from the pustule by smear and by culture. A dose of thirty 
cubic centimetres of anti-anthrax serum was given intravenously. The pustule was 
kept covered with small sponges of gauze, wet with mcrcurachrome solution. In 
the next twenty-four hours considerable improvement took place in the general 
condition of the patient, but he still had fever of 102 and the oedema was very 
slightly diminished. Another 30 c.c. of serum was injected intravenously. The 
temperature fell to 99.8 in the next eight hours and gradually falling remained 
normal after the fourth day. The bacilli were found in smears from the pustule 
for five days, after which time they disappeared. The swelling of the neck 
subsided rapidly after the fourth day. The pustule gradually dried up and on 
the tenth day was represented by a small scaly area on the nose. The patient 
was discharged cured on the fourteenth day. 
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TREATMENT OF DIVERTICULUM OF THE OESOPHAGUS* 

By Charles H. Mayo, M.D. 
of Rochester, Minn. 

Diverticulum of the oesophagus has long been known and described. The 
rarity, lack of examining facilities, especially before the utilization of the 
Rontgen-ray, have delayed a thorough understanding of the condition. Bell, 
in 1830, recommended and made an external fistula into the sac. Rokitansky, 
in 1840, described and made two classifications of diverticula of the oesophagus ; 
first the pulsion or pressure sacs forced out from within, and second, those 
caused by traction. Kluge, in 1850, recommended extirpation. Zenker and 
Ziemssen, in 1877, described the condition often called the Zenker pharyngo- 
oesophageal diverticulum. It is probable that Nichaus, in 1881, made the 
first extirpation. 

Diverticulum of the oesophagus, a disease of adult life, is more common 
than generally realized. If it were regarded as not uncommon, those causing 
symptoms might be discovered early when the sac is small or at least before it 
becomes intrathoracic. Almost all such patients observed in the Clinic have 
received treatment for throat trouble or difficulty in swallowing for a consid- 
erable period, and a large percentage of cases were unsuspected as such. In 
some instances the condition was believed to be due to stricture, benign or 
malignant. The pulsion diverticula are pushed out from within by violent 
peristaltic action at this the narrowest part of the canal behind the cricoid. 
The traction type of diverticula are small, and are situated at about the level of 
the bifurcation of the trachea ; they are usually caused by the suppuration of 
infected glands. They are rare, being found most often at necropsy, and 
seldom cause similar symptoms. They probably occur under tension ; some may 
be congenital but not progressive. Judd reports a case seen in the Clinic of con- 
genital stricture of the oesophagus causing a diverticulum-shaped pouch in the 
upper oesophagus in a child of twenty months who was cured by one dilatation. 

All of the pulsion type of diverticula eventually become surgical with 
increasing severity of symptoms. They occur directly back of the cricoid carti- 
lage on the posterior wall of the oesophagus at the juncture of pharynx, and 
oesophagus. The weakness of the muscle and the covering at this point was 
noted by Lannier and by Hackerman, and is called the Lannier-Hackerman 
area. This is where evolution in changing the cephalic stomach and straight 
gut of invertebrate life to the anterior or vertebrate position, united the mouth 
with the oesophagus. A more common point for diverticulum to occur from 
congenital defect is where the intestine, in development, is inclosed within the 
abdomen at the umbilicus, known as Meckel’s diverticulum. Once the oesopha- 
geal muscle is penetrated the sac gradually enlarges and develops a semi- 


* Read before the Southern Surgical Association, Memphis, Tenn., December, 1922. 
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inflammatory or traumatic thickening of the fibrous tissue, at first in the middle 
line growing down in front of the spine, then bulging to the'sides, and 
increasing usually somewhat more to the left. The large sacs grow into the 
mediastinum becoming intrathoracic ; once there they increase more rapidly in 
size. Such sacs holding approximately a pint of material each have been seen 
in the Clinic. The wall of the sac, when large, is much thinner, the layer of 
mucous and fibrous tissue being about 0.15 centimetre thick and more fused. 
The small sacs are somewhat thicker in the fibrous layers, less in the mucous, 
and are more easily separated. 

Symptoms . — The inception is probably rarely recognized as it is only pos- 
sible when there is trouble in swallowing. Later irritation of the trachea and 
pressure on the recurrent nerves may lead to a troublesome cough. A varying 
degree of dyspnoea may occur with pressure, both conditions indicate a prob- 
able intrathoracic sac. The difficulty in swallowing (dysphagia) is much like 
that of stricture or malignancy. 

Diagnosis . — The larger sacs become direct continuations of the upper 
oesophagus. It is difficult for sounds or probes, even if small, to be passed 
down the oesophagus without slipping into the sac. Dr. H. S. Plummer early 
developed the use of the silk thread guide. One end of about five yards of 
thread is swallowed and the other pinned to the clothing; usually within a few 
hours, or a day, the thread passes through the stomach and far enough into the 
intestines to stand traction. This method was first used by Mixter of Boston, 
as a guide in dilating strictures of the oesophagus. By threading the silk 
through the end hole of a sound or olive-tip probe and drawing it taut, the 
instrument, which previously is stopped at the end of the sac, now passes 
directly to the stomach along the thread guide. Plummer’s suggestion, in addi- 
tion to its common use, is to hold the thread less taut and to pass the probe to 
tiie bottom of the sac, then the distance the rod is elevated by tightening the 
thread, until the probe passes into the opening in the anterior wall and down 
the oesophagus, gives the exact depth of the sac. The thread is swallowed 
afterwards and passes through the intestine. The cesophagoscope is of some 
value, when available, in the examination of these cases. Such modifications 
as swallowing a chain, inserting a shot-filled tube with fluoroscopic examina- 
tion, the Strauss method of measuring the capacity of sac, and dilatation by 
their distention with air blown rubber balloons passed empty on stomach tubes, 
are no longer necessary. While small sacs give trouble enough, patients with 
large sacs are often greatly emaciated by long starvation. In such cases a 
small stomach tube or a large catheter is passed down the thread and daily 
feedings given to prepare the patient for operation. This method of building 
up the patient is most satisfactory and makes gastrostomy by tube, recom- 
mended by Konig, Payr and Bevan, rarely necessary. The sacs, by enlarging 
the neck, are often of sufficient size to be seen. On compression the fremitus 
of air and fluids is distinctly felt and often the contents can be partly regurgi- 
tated into the mouth. The visual test, by rontgenograms, is of the greatest 
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value. The barium emulsion is given in amount sufficient to more than fill the 
estimated capacity of the sac and a rontgenogram made which gives accurately, 
depth, location and size, with experience in reading the plates, rendering other 
methods unnecessary. Considerable dilatation above a high stricture may occur, 
but the narrow line of barium is seen passing down through the cesophagus 
stricture below the pouch. 

Treatment . — Several methods have been devised for removing or obliter- 
ating the sac. It has been suggested to pass the forceps to the bottom of the sac, 
open them, grasp the inside of the sac, draw it up like the finger of a glove, and 
push it down the inside of the oesophagus. This method does not appeal to a 
surgeon, as even the small sacs for which only it might be considered, are 
fairly well fixed by adhesions. External surgical removal in one or two stages, 
change of position, or obliteration are methods of choice. If a general anses- 
thetic is used the sac must be -well emptied before operation. About thirty 
years ago while I was bringing up a large intrathoracic sac, the patient who 
was under a general anaesthetic, almost suffocated by the contents pouring into 
the trachea ; he ver)* nearly died later from bronchopneumonia. This experi- 
ence led to the employment of a local anaesthetic, usually novocain, with some 
preliminary morphin, in practically all such cases. 

According to the literature only a few hundred patients with diverticulum 
of the oesophagus have been operated on. Although the condition is benign the 
mortality has been as high as for more serious operations, such as malignant 
conditions in the abdomen. In one series of 200 collected cases reported in the 
literature there were sixteen deaths ; in another of 109 cases, twelve deaths, and 
in one of 100, ten deaths after one-stage operations, and twenty-eight fistulas. 
Some time ago Doctor Judd presented a record of fifty-two cases operated on 
at the clinic with three deaths. The number of cases has now been increased to 
seventy-four without further mortality. 

To me the size of the sac (seldom mentioned, in literature) is an essential 
point. All surgeons recognize the danger of acute infective conditions of the 
mediastinum. When the sac is small the surgeon has a choice of procedure^but 
a two-stage operation with the sac unopened at the first operation is necessary 
in those cases in which the sac extends to the thorax. In a few cases the cause 
of death is given as bronchopneumonia. I believe the condition may result 
when a general anaesthetic is given and the contents are expressed above the 
tracheal opening for aspiration into the lungs. Certain surgeons, notably 
Konig, recognizing the dangers of infection, cellulitis and the troubles of fistula, 
elevate the sac, fixing its fundus to the hyoid bone. Wildenberg, in seven 
cases reversed or changed the direction of the sacs, later removing three of 
them. Liebl fixed the sac to the skin incision, leaving it unopened. Ligating 
the neck of the sac, leaving it to slough out of the packed wound has been 
recommended by von Beck, who reported two deaths from pneumonia in seven 
cases. Goldman, at an early period, showed by this method 65 per cent, of 
fistulas with septic cellulitis and slow healing. Murphy delivered the unopened 
sac through the incision, twisted it, and later amputated and closed the fistula, 
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a method used in one case in the Clinic with success. Girard, in 1896, 
invaginated the sac by suture, in two cases. Von Beck invaginated the 
sac by suture, double suturing and reefing to obliterate it without 
opening. Bevan, at the suggestion of Sippy, performed this operation 
evidently on a large sac, as he used two or three purse-string sutures to invag- 
inate the outer part of the sac, and reefing sutures for the lower half, leaving 
the sac compressed at its attachment. His report suggests that one patient died 
because the sac invaginated into the oesophagus and being forced upwards by 
vomiting, caused suffocation from blocking the trachea. He mentions the ad- 
visability of removing half of a large sac and treating the remainder. 

Bensaude, Gregoire and Guenaux believe the one-stage operation best, and 
that the two-stage is an unnecessary precaution. I believe, with Hartman, that 
the danger of such procedure is too great in the case of large sacs for the 
little that is gained in time. 

The operative incision usually recommended is parallel to the anterior 
border of the sternomastoid muscle. A better incision is one made in the 
line of the natural crease of the neck, one-third being behind the anterior border 
of the sternomastoid, and the skin and platysma muscle dissected both ways 
from this line; this affords a blunt dissection; with hardly a vessel to ligate. 
With blunt retractors the sternomastoid and omohyoid muscles, the internal 
jugular vein and common carotid artery are drawn back; anteriorly -the sac is 
seen just behind and extending below the cricoid cartilage. In one of my earlier 
cases I deemed it advisable to pass a ureteral sound through the mouth into 
the oesophagus and to push the sac into the incision, an unnecessary procedure, 
but one recommended by Deis. Bartlett suggests a method to identify the sac 
which I have not as yet had opportunity to test. With incision and dissection 
complete to the region of the diverticulum, the patient being under a local 
ansesthetic, is instructed to close the lips and distend the mouth and pharynx 
with air, and thus distend the sac. This is a simple procedure and well worth 
trying. The sac is lighter colored than the surrounding tissues and has a small 
pleXus of veins over it. Carefully held by forceps, blunt dissection separates it 
from the tissues in contact, and this is facilitated by a piece of gauze held in 
artery forceps. Large sacs are drawn up from their intrathoracic position with 
but little added difficulty, care being taken not to open or injure by rough 
pinching with forceps. 

In both small and large sacs there is little difficulty in amputating and 
suturing at the juncture with the oesophagus, using two rows of chromic catgut 
and a small soft rubber drain. The technical difficulties are not great. Gauze, 
often mentioned as a drain, should not be used in a suture case, on account of 
the added danger of fistula. 

Large sacs should be delivered unopened, packed around with a layer of 
gauze, or placed within a soft rubber drain to prevent healing to the incision 
and skin, and should be amputated and closed by suture in from ten to 
twelve days. 
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In the period between the first and second stages of the operation, the 
mediastinal space becomes closed and protected by granulation tissue. I be- 
lieve that the success and low mortality shown in the treatment of an unusually 
large number of these patients during the last thirty years justifies the safety 
of the method and this additional report concerning it. 
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THE METASTASIZING TENDENCY OF (ESOPHAGUS 

CARCINOMA 

By Gordon F. Helslet, M.D. 

of Fresno, Calif, 

Considerable attention has been given in the last two decades to the 
question of the radical surgical treatment of oesophageal cancer, and success- 
ful resections have been reported in the recent past (Torek, 1 Zaaijer, 2 Lilien- 
thal,” ICiittner, 4 Hedblom 0 ). One of these cases has since succumbed to a 
recurrence of the growth (Lilientlial °). 

It is our purpose to consider the tendency of this neoplasm to form 
metastases. If this occurs early in most cases it would seem futile to attempt 
to devise methods for the radical operation, a procedure which must always 
have an immediate mortality. One would hardly be justified in sub- 
jecting a patient to an operation which would be quite apt to cause his death, 
and which if successful would in all probability only substitute for an earlier 
death by starvation, perforation, etc., a somewhat delayed death by the 
growth of metastases. 

But there has been for many years a fairly general belief, expressed 
by Forster and Billroth (quoted by Kraus 7 ), that carcinoma of the oesophagus 
is not prone to metastasize early (Sauerbruch, 8 Guisez, 0 Meyer 10 ). 

On the other hand, Ewing 11 writes that these tumors form early and 
extensive metastases. McRae, 12 with a small series of autopsy cases, says 
that metastases are found comparatively seldom only because the patients 
die too early in the course of the disease or else the metastases are overlooked 
post-mortem. Kraus (loc. cit .) slates that the opinion of Forster and Billroth 
is controverted by the contributions of Petri, Zenker and Colle, reporting 
metastases, in their respective series, of 59.5 per cent., 60 per cent., and 
62.5 per cent. 

Unanalyzed figures from post-mortem statistics have only a limited clini- 
cal application. We are less interested in the final condition than in the 
condition when the diagnosis can first be made. If it were only possible 
to know to what extent metastases were present when the respective patients 
began to suffer from dysphagia, we would have a much more valuable insight 
into the matter. 

However, we may compare the figures quoted by Kraus to corresponding 
figures for carcinoma of the stomach, and we will then find that they really 
indicate that oesophageal cancer is not particularly prone to metastasize. 
Konjetsny 18 says that cases dying from carcinoma ventriculi are only in 
exceptional cases free of metastases, quoting Redlich with 84 per cent, metas- 
tases in 178 cases, and Feilchenfeld reporting 85.8 per cent, metastases. 

In an extensive study Kitain 14 found 68.5 per cent, of oesophageal 
carcinoma showed metastases, but excluding the local metastases in the 
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adjacent lymph-nodes the figure is 46.4 per cent. In the same series cancer 
of the stomach showed 82.1 per cent, metastases, which figure was reduced to 
71.4 per cent, by omitting the regional lymph-node metastases. 

Similar findings are reported by Von Mielcki, 15 and we have been unable 
to find any series that did not show for the carcinoma of the oesophagus, a 
definitely less pronounced tendency to metastasize than gastric-carcinoma. 
The possibility of metastases from a cancer of the stomach is not a contra- 
indication to operation. Simply because the cancer has existed for a consider- 
able time the medical attendant does not decide that the case is hopeless, 
assuming that metastases have probably occurred. Bearing in mind the com- 
parative figures for oesophagus and stomach, one would hardly expect that 
the possibility of metastases in carcinoma oesophagi would be advanced as a 
contra-indication to operation. And yet that is what is being done in some 
of the best clinics of the world, the patients often being comparatively young 
men in good condition, free of any evidence of secondary growths. 

In 75 cases of carcinoma oesophagi Sebening 10 found 72 per cent, were 
free from organic metastases. Hampeln 17 found in not a single one of his 
60 autopsy cases organic metastases, except where the tumor had invaded 
the stomach or pharynx. Since our study was completed an article has 
appeared from the Eiselsberg Clinic in Vienna in respect to 132 cases of 
carcinoma oesophagi, in which 66 per cent, were free from any metastases 
(Star linger 18 ). 

Our study concerns 70 fatal cases of carcinoma of the oesophagus at the 
Franz Josef Hospital in Vienna. They have been separated, according to 
the pathological picture, into the following classes: 

I. Local; carcinomas that show no metastases. 

II. Metastatic in regional lymph-nodes, this including secondary growths 
in the oesophagus itself, in the retro-oesophageal nodes and adjacent nodes of 
the posterior mediastinum, and nodes around the cardia. 

III. Metastatic in more distant lymph-nodes or in other organs. 

Group I included 45 cases, a percentage without any metastases of 64 

per cent., agreeing remarkably closely with Starlinger ( loc . cit.). Group II 
had 4 cases, or 6 per cent. This gives 70 per cent, of our cases free from 
distant or organic metastases, as compared with Sebening’s (loc. cit.) figure 
of 72 per cent. The evidence seems plain that even up to the termination of 
life, oesophageal cancer shows a rather limited metastasizing tendency. 

In 59 cases we were able to determine from the clinical histories the 
duration of the symptoms referable to oesophageal disease. In two cases the 
period was zero as there was never any manifestation of the cancer, and they 
came to autopsy undiagnosed. This is by no means a novel occurrence 
and emphasizes the fact that in all cases the beginning of the disease doubtless 
antedated the onset of symptoms by a considerable period. However, the 
average duration of symptoms was 5.2 months. 

Of 39 cases without metastases the average duration of symptoms was 
4.84 months. Two cases had symptoms one year or over and ten others 
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six months or over, and all were free of metastatic growths. We may directly 
conclude that in the majority of cases early in the course of the complaint, 
carcinoma of the oesophagus is a local disease. 

' Study of the metastasizing tendency according to the location of the tumor 
in the upper, middle, or lower portion of the oesophagus did not reveal any 
facts of significance. We had, however, only four cases of cancer of the 
upper segment. 

As previously intimated, we are most of all anxious to know just how 
many of these cases have metastases early in the course of their complaint. 
As more cases are operated on, this problem can be more accurately worked 
out. In our series four patients underwent radical operative treatment for 
carcinoma of the thoracic oesophagus. In all four it was possible to resect 
the growth, but none lived more than a, few days after operation. Operative 
record and autopsy showed that two of the cases with a duration of symptoms 
of eight and ten months, respectively, were free of metastases. Two others 
with duration of symptoms of one and five months, respectively, showed 
metastases in regional lymph-nodes. In one all the metastases were removed 
at operation ; in the other a cancerous lymph-node was found post-mortem at 
the diaphragmatic hiatus. 

In addition to these four cases there were a number of other patients 
whose lives terminated not as result of the carcinoma ex ipso , but because 
of failure to recover from operation, namely, gastrostomy. These can by 
no means be regarded as early cases. Often the operation was done on 
patients who without it would have lived but a few days. The very fact that 
they were unable to survive such an operation is an index to their condition. 
However, we may believe that on the average they represent a somewhat 
earlier stage than the main body of the cases and definitely earlier than the 
group who survived gastrostomy and lived for some time nourished through 
the stomach fistula. 

In our series there were 42 gastrostomies done. Of these, 28 lived less 
than 20 days after operation, an average of five and three-fourths days, 
while 14 lived more than 20 days after operation, an average of seventy-four 
and three-fourths days. The 28 cases fall into the pathological groups 
as follows: 

I, 75 per cent. ; II, 7 per cent. ; III, 18 per cent. ; compared to the 14 cases 
that survived gastrostomy for a considerable period : I, 57 per cent. ; II, o per 
cent.; Ill, 43 per cent. Admitting that our series is small, yet we believe 
that these figures, which speak for themselves, are extremely significant. 
The second group outlived the first group by 69 days, by which period the 
percentage of cases showing general metastases is changed from 18 per cent, 
to 43 per cent. We can well realize wherein Willy Meyer spoke wisely when 
he said 19 that carcinoma of the oesophagus is to be treated as an emergency 
case and that there is no time to be lost in its accurate diagnosis and sur- 
gical treatment. 
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CONCLUSIONS 

1. In 70 fatal cases of carcinoma of the oesophagus, metastases were 
present in 36 per cent. In 6 per cent, the secondary growths were limited to 
the regional lymph-nodes. This indicates a limited tendency to metastasize. 

2. The average duration of symptoms, 4.8 months, in the patients who 
died without metastases indicates that in the majority of cases ample time is 
given for diagnosis and treatment before metastasis occurs. 

3. However, the striking change for the worse in the pathological picture 
during the average of 69 days by which the group that survived gastrostomy 
outlived the group that succumbed thereto, gives warning of the speed with 
which metastases develop in a somewhat advanced stage of the disease. 

4. Irrespective of the duration of the disease, the possibility of metastasis 
formation, without definite evidence of same, should not be considered as a 
contra-indication to radical operation. 

This work was done with the helpful cooperation of Prof. Dr. Stoerlc, Pro- 
fessor of Histo-pathology at the University in Vienna and Prosectur of the 
Franz Josef Hospital, and Hof-rat Prof. Dr. G. Lotlieissen, Professor of 
Surgery at the University in Vienna, to both of whom I herewith wish to ex- 
press my thanks. 
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PAPILLOMA AND ADENOMA OF GALL-BLADDER* 

By Irvin Abell, M.D. 
of Louisville, Ky. 

Benign neoplasms of the gall-bladder have been regarded as of rare 
occurrence, the vast majority of tumors which have been observed in this organ 
and reported being of malignant type. A search of the literature reveals a 
paucity of articles dealing with or descriptive of benign tumors of the gall- 
bladder. Sutherland 1 in 1898 reported an adenomyoma; Ringel 2 in 1899 a 
papilloma; Stanmore Bishop 3 in 1901 described an unusual, innocent growth 
the size or a child’s head, most probably a papillo-adenoma ; A. W. Mayo 
Robson 4 in 1905 an adenoma; Mayer 6 in 1911 reported the transformation of 
the gall-bladder into a papilliferous tumor; M. Dominici 0 in 1911 reported a 
diffuse papilloma involving the entire mucous membrane of the gall-bladder 
and give a resume of the literature up to that date. In 1911 Sand and Mayer 7 
collected eight cases of papilloma. Irwin and McCarty 8 in 1914 reported the 
finding of one or more papillomas in 85 of 2168 gall-bladders, and in 1915 
C. H. Mayo 9 reported 107 cases of papillomatous disease in 2538 
cholecystectomies. The recent text-books and monographs on disease of the 
biliary tract either do not mention the incidence of such tumors in the gall- 
bladder or else dismiss the subject with the statement that they are of rare 
occurrence, while the description of benign tumors of the gall-bladder occupies 
but small space in the works on pathologic anatomy. 

Papillomas, especially of the villous type, occur on the mucosae with com- 
parative frequency, particularly in the gastro-intestinal tract and are usually 
found in the course of chronic irritation, either mechanical, chemical or in- 
fective. The gall-bladder being a common site for chronic infective disease 
shows not infrequently the presence of such tumors when routinely subjected 
to microscopical study. 

The adenomas are usually regarded as the best example of Cohriheim’s 
theory of tumor genesis and the foetal types are readily explained by this 
hypothesis. So far, adenoma of the foetal type has not been observed in the 
gall-bladder while the adult type has been described by several observers. 

The fact that only in exceptionally rare instances have the tumors given 
rise to symptoms per se, the clinical aspect being that of chronic cholecystitis 
and the microscopical picture that of chronic cholecystitis plus the presence of 
unsuspected tumor, would seem to indicate rather conclusively that the neo- 
plastic development was secondary to the irritation of a chronic infection. 

Both tumors, papilloma and adenoma, occur with and without the presence 
of stones, and ordinarily there is no correlation between the presence of the 
tumor and clinical symptoms. 

* Read before the Southern Surgical Association, Memphis, Tenn,, December, 1922. 
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In 288 cholecystectomies done between July 31, 1915, and October 1, 1922 
and subjected to routine microscopical examination, eight presented benign 
tumors, five adenomas and three papillary adenomas. In the five adenomas 
the tumor was single and small, in two of the papillary adenomas a large por- 
tion of the mucosa showed multiple papillary outgrowths while in the 
remaining papillary adenoma the mass filled the gall-bladder. In seven of the 
cases gall-stones were present, there being none in the case presenting the 
largest tumor growth. In seven in which the gall-bladder wall was sectioned 
and examined, chronic cholecystitis was present. The youngest patient was 
31, the oldest 63, average age 48.3 years. All the patients were females ; this 
doubtless is to be explained by the greater frequency of gall-bladder disease 
among women than among men. Seven of the eight, including the case in 
which no stone was present, gave a history of colics and all had suffered for 
years, from four to twenty, with digestive disturbance. 

The clinical picture presented in all of the cases was that of cholecystitis and 
cholelithiasis and the findings at operation revealed that the symptoms in seven 
were correctly ascribed to cholecystitis with calculi while in the eighth the 
tumor was largely responsible for the appearance of symptoms. The case is of 
sufficient interest and rarity to merit a detailed report : 

Case Report. — Female, white, age fifty-eight, came under observation first in 
August, 1919. Her father had died at the age of seventy-four with cancer of 
pancreas: family history otherwise negative. Her only severe illness up to the 
inception of the present had been typhoid fever at thirty-eight. She was married, 
had had no children and had passed the menopause at forty-seven. Her present 
trouble began in 1915, with an attack of pain under the right costal margin 
accompanied by chill and fever. She had similar attacks in 1916, 1917, 1918. 
During these years and for many preceding the onset of colic she had digestive 
disturbance, characterized by fulness after eating, gaseous distention and abdominal 
discomfort. Six weeks before coming to the infirmary she had a severe attack of 
colic requiring opiates for relief, followed by chill, fever and jaundice, the illness 
confining her to bed during this period of time. 

Physical examination showed the skin and mucosa pale with a distinct 
icterus present. Temperature normal, pulse 84, cardiac dullness one-half inch 
outside nipple line with sounds distinct and regular : no murmurs present. Blood 
pressure 158-92. Lungs negative. Abdomen showed marked tenderness and 
rigidity under the right costal margin extending downward to umbilicus. Pelvis 
negative. Urine negative. Blood. — Haemoglobin 80 per cent., red blood cells 
4,080,000, white blood cells 12,200, polymorphonuclear neutrophiles 68, small 
lymphocytes 25, large lymphocytes 6, eosinophiles .5. Diagnosis. — Acute cholecystitis. 

At operation, September 2, 1919, the gall-bladder was found covered by the stomach, 
intestinal and omental adhesions; upon separating these the wall and mesentery 
of the colon were found thickened and indurated, as was the liver tissue adjacent 
to the gall-bladder. The latter was thick- walled, rigid and apparently distended; 
upon introduction of trocar no fluid was obtained. Upon incising the gall-bladder 
it was found filled with a soft, friable epithelial mass, sessile in character and 
apparently involving the greater portion of its mucosa. A large amount of this 
was removed with the curette, bile appearing when the cystic duct was reached; 
no stones present. The whole picture appeared to me to be typical of a villous 
carcinoma, and the induration in the liver, wall and mesentery of colon was 
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interpreted as extension by contiguity and as rendering the case unsuitable for 
cholecystectomy. My conviction as to malignancy was so firm that none of 
the specimen was preserved for microscopical analysis. The gall-bladder was 
drained, the indurated area on colon and adjacent gall-bladder wall isolated 
by a cigarette pack and the abdomen closed. The patient was discharged from 
hospital nineteen days later and sent home with the diagnosis of advanced 
carcinoma of the gall-bladder. 

I heard nothing further from her until in November, 1920, thirteen months 
later, when another patient from the same community, to my great surprise, told 
me that she had lost her jaundice, had gained in weight and strength and regarded 
herself as well. I saw the patient again July 8, 1922 and obtained the 
following history : 

After returning home in September 1919 she continued weak and ill for 
four months, during most of which time she was in bed. The jaundice disappeared 
and the drainage wound healed. Beginning with January, 1920, she rapidly re- 
gained her health and strength and continued well until February, 1922, when 
she had an attack of colic followed by chill, fever and jaundice, being confined 
to bed for two weeks, all symptoms disappearing by the end of the fourth week. 
She then remained free of symptoms until May 28th, when she had another colic 
followed by chill, fever and jaundice and had been confined to bed until coming 
to the infirmary July 8th. Her weight was greater than at time of operation 
in 1919: pulse rate and temperature normal, heart and lungs negative. Distinct 
jaundice was present. Right upper rectus scar in good condition: slight tender- 
ness on deep pressure under right costal arch, slight rigidity, no palpable mass. 
Blood showed — haemoglobin 85, red blood cells 4,770,000, white blood cells 
10,500, polymorphonuclear neutrophiles 64.5, small lymphocytes 31.5, large lympho- 
cytes 4. Urine showed a trace of albumin, much bile, occasional hyaline cast, 
four to ten blood cells and three to five leucocytes to the one-sixth field of 
the microscope. 

Judging from her history subsequent to the operation in 1919 and her 
improved general physical condition it was evident that the conclusion as to the 
presence of malignancy was erroneous. It was now believed that the tumor 
observed in 1919 was a villous papilloma, but we were at a loss to explain the 
origin of the two subsequent attacks of colic ; were they due to extension of the 
tumor, to adhesions or to common duct stone? 

She was operated on July 12, 1922, with a diagnosis of common duct 
obstruction. The scar of former operation was removed and the abdomen opened, 
finding the stomach, duodenum and colon adhered to under surface of liver, 
and with the latter to the abdominal wall. Upon separating these, the gall- 
bladder was found to have disappeared, there being no visable vestige of it or 
the cystic duct. The common duct was enormously distended, no stones could 
be felt and the introduction of an aspirating needle into the duct failed to show the 
presence of fluid. The common duct was incised over the point of greatest en- 
largement and a mass of what appeared to be epithelial overgrowth, pale gray 
and cheesy in appearance, presented in the incision: the incision was extended 
and a large amount of this material removed, finding it to fill the common duct 
from the junction of the hepatics to the papilla of Vater. The growth sprang 
from the ductal mucosa at a point corresponding to the usual site of junction 
with the cystic duct, involving an area approximately V/x inches long and 24 inch 
wide. The attached portion of the growth was removed with the curette and 
scissors and the base cauterized with the actual cautery. The distention of 
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the common duct was such that the finger could be easily introduced into each 
hepatic duct and the tip of the finger readily entered the duodenum at the papilla 
of Vater. The duct was drained with a T-tube, the incision in same sutured with 
catgut and the abdomen closed, bringing drain out a stab wound to right of 
abdominal incision. The jaundice disappeared, recovery was uneventful and 
the patient was discharged from the hospital well on the twenty-third day. 
Microscopical diagnosis of tumor was papillary adenoma, non-malignant. 

The case presents certain interesting points : the size of the growth in the 
gall-bladder, its rarity and the close resemblance of its gross appearance to 
that of villous carcinoma, a frequent type of malignancy in this situation, is 
a prominent one. The presence of digestive disturbance years before the 
appearance of the first colic would argue for the existence of a chronic 
cholecystitis antecedent to the development of tumor; certainly the presence 
of inflammatory infiltration at the time of the first operation complicated the 
picture and contributed to the difficulty of correctly interpreting it. 

Another point of interest is the complete disappearance of the gall-bladder 
and cystic duct although at the first operation nothing further was done than a 
curettement of the villous mass. Again, the size of the growth in the common 
duct, the enormous distention of the latter, with the typical clinical syndrome 
of common duct obstruction, most commonly due to stone. 

Finally, was the growth present in the common duct at the first operation, 
or did it extend along the mucosa by contiguity coincident with the obliteration 
of the gall-bladder and cystic duct, or did it result from contact implantation 
as is so often noted in papillomata of the urinary bladder? 

Conclusions. — i. Benign tumors of the gall-bladder, notably papilloma 
and adenoma, are not so rare as formerly thought, occurring in the Mayo series 
once in every 23 cases of cholecystectomy and once in every 36 cases of the 
series herewith reported. 

2. The invariable presence of chronic inflammatory changes in gall-blad- 
ders containing such tumors would argue the importance of chronic irritation 
as an etiological factor in their development. 

3. The overshadowing clinical picture is that of cholecystitis, there being no 
correlation of symptoms with the presence of such tumors. 

4. The fact that such tumors occur in the course of chronic cholecystitis is 
an additional argument in favor of cholecystectomy. 
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WHITE BILE IN THE COMMON DUCT* 

By E. Starr Judd, M.D. 

AND 

John II. Lyons, M.D. 

fellow in sotioeut, the mayo foundation 

of Rochester, Minn. 

The term “ white bile ” is a misnomer ; it is applied to the colorless liquid 
occasionally found in the obstructed common and hepatic ducts. Although 
the gall-bladder often contains a colorless liquid, such a liquid is only rarely 
found in the common and hepatic ducts. The origin and nature of this 
so-called white bile have long puzzled surgeons, but it has been quite gener- 
ally believed that its presence indicates greater operative risk. 

Kausch, in 1911, reported in detail a case of “ white bile” in which he had 
operated, and reported thirteen other cases which he had collected from the 
literature. In none of these fourteen was the obstruction due to stone, and 
Kausch believed it unlikely that obstruction by stone would result in white 
bile. From a study of these cases he concluded that white bile is a secretion 
of the mucosa of the biliary passages which occurs with obstruction when the 
secretion of the mucosa of these passages is greater than its resorption. The 
biliary passages then become distended and the pressure in them gradually 
rises. When a certain point is reached, the direction of the flow in the liver 
is reversed, that is, the bile formed by the liver cells and the bile in the 
passages pass into the lymphatics and blood-vessels. As a result of this 
and the continued secretion of a colorless fluid by the mucosa of the biliary 
passages, the liquid in these passages becomes lighter and lighter, and finally 
colorless. Kausch recommended cholecystenterostomy for the condition. 

In 1921, Rous and McMaster succeeded in producing white bile experi- 
mentally. They proved that it is the secretion of the mucosa of the biliary 
passages and occurs in obstructed ducts which are not connected with a 
functioning gall-bladder, that is, a gall-bladder which is concentrating its 
contents by absorption. In the dog and cat, the common duct is formed 
from three or more main hepatic branches, high in one of which the gall- 
bladder empties. In several cats and dogs and in one monkey, obstruction 
of the common duct, or of one or more of its hepatic tributaries, was produced 
in such a way that the gall-bladder still communicated with the channels in 
stasis. The stasis bile found later was heavily pigmented and syrupy, ropy, 
or tarry, according to whether the period of obstruction had been long or 
short. In several dogs, cats and monkeys, the common duct and the neck of 
the gall-bladder were obstructed, or one or more large hepatic ducts were tied 
and cut separately. The stasis fluid in these cases was at first brown, then 
green, but definitely less pigmented, and finally after ten or more days of 
•stasis, became clear, and often completely colorless. In several dogs, a 

*Read before the Southern Surgical Association, Memphis, Tenn., December, 1922. 
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portion of the common duct was isolated by ligating and cutting it above and 
below. At various periods up to twelve days the animals were chloroformed 
and examined. The isolated segment was found uninflamed, but greatly 
distended in every case, and contained colorless, watery or mucinous fluid, 
identical with that mentioned. All of the animals had become jaundiced but 
none of the duct fluid was bile-stained. Cultures of this fluid were negative. 

Berg, in 1922, in his monograph on the biliary system, expressed the 
opinion that white bile must be due to some cause other than obstruction, as, 
in a large number of cases, a similar obstruction produces dark, concen- 
trated bile. 

In the last four years 649 operations have been performed on the common 
or hepatic ducts at the Mayo Clinic. In this group were nineteen in which 
white bile was present; in nine of these, the obstruction was due to stone 
in the common or hepatic duct and in six to trauma at a previous cholecys- 
tectomy ; in two the obstruction was due to carcinoma (one of the pancreas 
and one of the ampulla), and in one it was due to pancreatitis. In one case 
the white bile seemed to occur as a result of cholangitis. 

The nine cases of white bile due to obstruction by stone in the common 
duct occurred among 361 cases of stone in the common duct, an incidence of 
2.4 per cent. The six cases due to stricture occurred among thirty-three 
cases of complete stricture, an incidence of 18 per cent. The two cases in 
which the obstruction was due to carcinoma occurred among 108 cases of 
carcinoma of the pancreas and ampulla, in 1.8 per cent. The incidence in 
pancreatitis was not determined, as in most such cases there is no obstruction of 
the common duct. 

Seventeen of our patients were intensely jaundiced at the time of the 
operation and there had been no recent decrease in the jaundice. One 
patient who was not jaundiced had a biliary fistula, but at operation retained 
colorless bile was found. The second case without jaundice presented inter- 
esting features. The patient had been having attacks of gall-stone colic for 
six months, but had not been jaundiced until the last attack which was three 
weeks before operation. He had only a moderate degree of jaundice and it 
had lasted only a few days. At the time of operation there was no trace of 
jaundice and no bile in the urine. At operation the gall-bladder was found 
to be greatly distended and there was a stone in the common duct beneath 
the pancreas, completely blocking the duct, which contained only clear watery 
fluid. Curiously the patient was not jaundiced as a result of the complete 
obstruction to the duct. The stone was removed and the opening in the 
common duct closed. The gall-bladder was removed and a tube stitched 
to the stump of the cystic duct. On tire fourth day drainage of bile started. 
The patient left the hospital in good condition on the twenty-third day after 
operation but died nine days later. At necropsy acute hemorrhagic pancrea- 
titis was found. The absence of jaundice with complete obstruction must 
have been due to the fact that the liver was no longer secreting bile, probably 
a very unusual occurrence. 
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It is not definitely known how quickly the contents of the common and 
hepatic ducts can become colorless. In our series of cases, the shortest 
period of continuous jaundice before operation was two weeks; the longest 
period was one year, the average duration sixteen weeks. 

As we have mentioned, Rous and McMaster proved experimentally that 
white bile occurs only when the obstructed ducts are not connected with a 
normally functioning gall-bladder. Seven of our patients had had chole- 
cystectomy elsewhere. Six of the remaining twelve were found to have 
marked cholecystitis at operation ; two had acute empyema of the gall-bladder ; 
one had a completely cicatrized gall-bladder ; and three had greatly distended 
gall-bladders, in one of which were multiple stones. None of our patients 
had normal gall-bladders ; in other words, they bear out the conclusions which 
Rous and McMaster made from their experimental work. 

One case was very unusual. The gall-bladder contained green watery 
material while the common duct contained fluid which showed no trace of bile. 
The patient had been having gall-stone colic at intervals for a year, but had 
been jaundiced only two weeks. At operation marked cholecystitis was found. 
The common duct was twice normal size. The glands along the ducts were 
greatly enlarged. The explanation is that the gall-bladder was cut off from 
the common duct by the inflammatory process and the contents of the biliary 
passages became colorless before hydrops of the gall-bladder could be pro- 
duced. A cholecystostomy and choledochostomy were performed. One hun- 
dred twenty cubic centimetres of bile drained the first twenty-four hours, 
330 c.c. the next twenty-four hours, and 180 c.c. the next twenty-four hours. 
Bile appears in the ducts after drainage is established in a remarkably short 
time. In our cases in which drainage was established to the outside, bile 
appeared in the first twenty-four hours in all except one. This is the patient 
who had complete obstruction without jaundice. The bile did not drain until 
the fourth day. The common duct of one patient contained only colorless 
fluid; cholecystectomy and choledochotomy were performed and at the close 
of the operation, the drainage was bile-stained. 

Hepaticoduodenostomy was performed in one case, choledochostomy in 
eight cases, cholecystostomy in three, cholecystostomy and choledochostomy 
in four, choledochostomy and cholecystectomy in two, and cholecystectomy 
with a tube sutured into the stump of the cystic duct in one case. In the 
nineteen cases there were four operative deaths, an average mortality of 21 
per cent. One patient died of acute hemorrhagic pancreatitis after leaving 
the hospital, which is not considered here as an operative death. One of the 
patients who died had had cholecystostomy; the remaining three had had 
choledochostomies. Post-mortem examinations were obtained in three of 
these cases. In two, about 500 c.c. of blood was found in the peritoneal 
cavity; this was not sufficient to explain death, as both patients had been 
transfused after the operation. The bleeding was an oozing from all sur- 
faces and not from any one blood-vessel. One of the deaths was probably 
due to shock caused by the sudden release of pressure in a completely 
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obstructed bile duct ; the other two were probably due to insufficiency of the 
liver. The fourth patient probably died of insufficiency of the liver and 
uraemia. Necropsy was not obtained, but the blood urea the day before death 
was 176 mg. for each 1 00 c.c. While the operative mortality was high in 
this group of cases, it is probably no higher than it would be in a series of 
cases of complete biliary obstruction of the same duration with green bile in 
the common and hepatic ducts. 

Loss of weight was a striking feature in the history of these patients. 
Often it suggested malignancy. One patient whose obstruction was due to 
stone, had lost thirty-two pounds in ten days, and a patient with a stricture 
had lost sixty-one pounds in one year. The average loss of weight was 
twenty-eight pounds. The average duration of the jaundice was six- 
teen weeks. ^ 

It cannot always be assumed that white bile indicates that the liver is not 
secreting. In fact, in our series, there was only one case in which the liver 
probably was not secreting bile. There are two reasons for believing that the 
liver does not necessarily cease to secrete bile; first, the elimination of bile 
in the urine would result in a decrease in the jaundice. Twb of our cases were 
not jaundiced ; the others had a good deal of bile in the urine, yet there had been 
no decrease in the intensity of the jaundice. Second, if the liver had ceased to 
secrete bile, it would hardly resume that function so rapidly after die establish- 
ment of drainage. As we have noted in one of our cases, the drainage from the 
tube in the common duct become bile-stained by the end of the operation. 

It is a well-known clinical fact, that, if bile does not appear soon after 
establishing drainage of the common duct in a deeply jaundiced patient, the 
outlook is not good. Two of our patients who did not recover had slight 
drainage of bile for the first few days and then it stopped. One of the 
patients who recovered did not drain bile until the fourth day; it is possible 
that some of the bile was passing around the tube into the intestine, and yet 
no bile was found in the duct at operation. In view of what is known of a 
temporary cessation of function of other viscera, it seems possible that all 
hepatic function might be suspended for a time and still be entirely 
reestablished later. 

It is improbable that we shall ever be able to operate in this type of 
case without mortality. The patient who died of uraemia might have been 
saved by the better pre-operative treatment now in use. In our experience 
most of the deeply jaundiced patients have uraemic tendencies, as is shown 
by the high percentage of blood urea. This can often be corrected by 
increasing elimination. 

We have seen what we have termed “ liver shock ” in certain cases of 
jaundice. It has seemed to come after sudden, complete and permanent re- 
lease of pressure in the common duct. The fluid in the duct had been under 
great pressure and, as soon as the duct was opened, a great amount of fluid 
escaped immediately, filling the entire operative field. This reaction has 
occurred in cases in which the fluid in the duct was bile, and also in those 
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in which it was white. The shock has usually come several hours after the 
operation when the immediate effects of the operation had apparently passed. 
Whether this reaction may be due to congestion in the hepatic tissue, caused 
by the sudden entrance of a large amount of blood into the vessels as a result 
of the sudden release of pressure in the hepatic ducts, we do not know. In 
cases in which the bile was under great pressure, we have tried to release it 
gradually by suturing a tube into the duct, without allowing all of the fluid 
to escape, and clamping the tube as a control. The clamp is released for a 
few minutes at intervals for the first few days, in this manner gradually 
decompressing the liver. Just how much this will accomplish in these cases 
is uncertain. We have employed it a number of times and in each case there 
was complete freedom from post-operative reaction. The post-operative 
bleeding, so often seen formerly in these cases, seems well under control by 
proper preliminary methods. 

Cases in which there is white or colorless fluid in the common duct repre- 
sent a very serious surgical type. They are not, however, necessarily fatal, 
as the finding of this fluid in the duct does not mean that the liver is interfered 
with more than in any deeply jaundiced patient. The colorless fluid or 
so-called white bile is a product of the glands of the duct wall. It is secreted 
under sufficient pressure to continue to form, regardless of the secretion of 
bile from the liver, and it collects in the ducts only when the activities of the 
gall-bladder are destroyed. 


REPORT OF CASES 

Case I (A260954). — Mr. G. M., aged fifty-one years, was examined February 
20, 19x9. Since August, 1918, the patient had had four or five attacks of severe pain 
in the right costal arch, referred to the back, and accompanied by nausea and vomit- 
ing, and residual soreness in the region of the gall-bladder. Moderate jaundice had 
accompanied the last attack two weeks before. He had lost six pounds in weight. 

Examination did not reveal evidence of jaundice. The urine contained 
albumin 1, but was otherwise negative. February 27, 1919, choledochotomy, 
cholecystectomy and appendectomy were performed. A rounded stone, 2 cm. 
in diameter, was found in the common duct under the pancreas ; it crumbled during 
removal. The gall-bladder, and common and hepatic ducts did not contain bile, 
but were filled with clear fluid. Pancreatitis 2 was noted. There were no stones 
in the gall-bladder, which was greatly distended. Although obstruction apparently 
was complete, the patient had not been jaundiced. A tube was sutured into the 
stump of the cystic duct. Bile did not drain until the fourth day when 210 c.c. 
drained, and on the fifth, 180 c.c. The stools were colored after the operation. 
The patient left the hospital the twenty-third day, and died the thirty-second, 
from acute hemorrhagic pancreatitis. 

Comment . — This case is particularly interesting, first, because, although the 
duct was apparently completely obstructed, the patient did not have the ordinary 
clinical signs of jaundice. In view of the fact that there was no bile-stained 
fluid in the gall-bladder or ducts, it would seem that the obstruction of the 
ducts had been complete. We are unable to explain this unless the liver had 
ceased secreting bile. It is further noteworthy that although the patient seemed 
to be in good condition after the operation, there was no sign of drainage of 
bile from the duct until the fourth day, when it gradually increased. The 
inflamed pancreas was noted at operation, but there was no evidence of 
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hemorrhage into it or of fat necrosis. We are unable to explain how the patient 
could live for several days without liver function, and also why the pancreatitis 
which apparently existed at the time of operation did not clear up with drainage 
of the common duct. 

Case II .(A262802). — Mrs. P., aged twenty-nine years, had had a cholecys- 
tectomy performed elsewhere in October, 1918, because of soreness in the area 
of the gall-bladder, and dyspepsia. As long as the bile drained the patient felt 
comfortable, but in January, 19191 the opening closed, and she became yellow 
and jaundiced. She lost thirty-two pounds -in weight. 

The patient was jaundiced at the time of the examination, and bile 3 was 
found in the urine. March 14, 1919, choledochostomy was performed. The com- 
mon duct was distended and completely occluded. The patient died on the day of 
the operation. Necropsy revealed 500 c.c. of blood in the abdomen. 

Comment . — Because of the deep jaundice and complete obstruction the patient 
was recognized as an extreme risk. An attempt was made to establish the flow 
of bile through the duct with the hope of making a plastic reconstruction later. 
Immediately after the operation the patient seemed to be in good condition. 
Within a few hours, she showed signs of shock, such as has been observed on 
sudden release of pressure in a completely obstructed common bile duct All 
possible efforts were made to correct this, without avail. A transfusion of 
500 c.c. of blood was given. Necropsy revealed nothing of significance except 
about 500 c.c. of blood in the peritoneal cavity. We believe, however, that 
such bleeding often occurs after operations on jaundiced patients and that it is 
not sufficient to explain the cause of death. 

Case III (A294436). — Mrs. C. C., aged forty-three years, was examined 
October 24, I9ig. She gave a history of having had gall-bladder disease since 
1903. Cholecystectomy had been performed elsewhere in August, 1918. Two 
months later persistent jaundice had developed. The patient lost twenty-five 
pounds in weight in fourteen months. 

Examination revealed jaundice and bile 2 in the urine. November 4, 1919, 
hepaticoduodenostomy -was performed. There was complete obstruction of the 
hepatic duct at the site of the cystic duct. No bile, but 200 c.c. of clear fluid was 
found in the ducts. The pancreas was normal. On the sixth day post-operatively 
there was slight drainage of bile from the wound and none thereafter. The patient 
left the hospital on the seventeenth day. 

Comment . — One point of interest in this case is that she had been con- 
tinuously jaundiced for about one year, and was deeply jaundiced at the time 
of operation. At operation the liver was found to be greatly enlarged and there 
was complete obstruction of the common bile duct at the site of the cystic duct. 
The operation consisted of hepaticoduodenostomy, and while there was some 
drainage of bile to the outside on the sixth day, this stopped very shortly, and 
the wound healed in a short time. Apparently all of the bile that was being 
formed by the liver had been taken into the general circulation for a year, but 
as soon as the obstruction of the duct was relieved and the normal bile passage 
established, the jaundice subsided readily. 

Case IV (A307822). — Mrs. M., aged forty- four years, came to the Clinic, 
March 2, 1920, with a history of having gall-stone colic three years. She was 
first jaundiced six weeks before. The jaundice had been continuous for two 
weeks. She had lost thirty-three pounds in weight. 

At examination, jaundice grade 2 was noted. March 13th, cholecystostomy 
and choledochostomy were performed. The common duct and gall-bladder were 
greatly distended and contained only mucoserous liquid. One stone was found 
in the common duct, and one in the gall-bladder. The condition of the pancreas 
appeared to be malignant.' The patient left the hospital the eighteenth day, and 
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was dismissed from observation March ioth, with bile still draining from 
the wound. 

Comment . — The gall-bladder and ducts contained a clear, thick fluid. The 
day of the operation 45 c.c. of bile drained from the tube; the second day 300 
c.c. drained and the third, 240 c.c. Apparently as soon as the clear fluid had 
escaped from the gall-bladder and ducts, the bile began to flow. 

Case V (A312770). — Mrs. F. K., aged forty-two years, was examined April 
17, 1920. She had had gall-stone colic for two years. Jaundice had appeared 
after the last attack, two weeks before, and had persisted. 

Jaundice grade 3, and bile 2 in the urine was found on examination. May 
12th cholecystectomy and choledochostomy were performed. A large stone was 
found impacted in the ampulla of Vater. The common and hepatic ducts also 
contained a number of medium sized and small stones and thick mucus. At 
the close of the operation normal appearing bile was escaping from the drainage 
tube. The pathologist reported acute empyema of the gall-bladder with chol- 
elithiasis and pancreatitis 2. Two hundred forty cubic centimetres, 300 c.c., and 
300 c.c. of bile drained in the first three twenty-four hour periods respectively. 
No bile drained after the ninth day. The patient left the hospital the fourteenth day. 

Comment . — This case is of special interest in view of the fact that although 
the patient was deeply jaundiced the condition had been present for only a few 
weeks. At operation a complete obstruction of the duct by a stone at the ampulla 
of Vater was found, and although the duct contained fluid which was not bile- 
stained it emptied, and the bile started draining as soon as the obstruction 
was removed. 

Case VI (A317871). — Mr. H. M. K., aged forty-nine years, was examined 
May 31, 1920. He had had gall-stone colic for six years. Jaundice accompanied 
the last attack which started nine days before. The jaundice persisted. The 
patient had lost thirty-two pounds in ten days. 

Examination showed jaundice 3, and bile 3 was noted in the urine. June 7th 
partial cholecystectomy and choledochostomy were performed, and subacute chole- 
cystitis with one stone blocking the cystic and common ducts was revealed. The 
walls of the gall-bladder were not very thick, the common and hepatic ducts were 
dilated, and the gall-bladder and common duct contained only a thin, watery 
secretion. Two hundred seventy cubic centimetres, 300 c.c. and 270 c.c. of bile 
respectively, drained in the first three consecutive twenty-four hour periods after 
operation. No bile drained after the fifteenth day. The patient left the hospital 
on the seventeenth day. 

Comment . — This case is of special interest to us because the stone which 
obstructed the common bile duct also completely obstructed the cystic duct, and 
interfered with any functioning of the gall-bladder. 

Case VII .(A317760). — Mrs. M. K., aged fifty-six years, was examined May 
31, 1920. She had had stomach trouble since girlhood ; and gall-stone colics with 
jaundice since May, 1919. Jaundice had been continuous for two weeks before 
examination. No loss of weight was noted. 

At examination bile 1 was found in the urine, but no bile in the stools. June 
xotli choledochostomy and cholecystostomy were performed, revealing a single stone 
in the common duct, which was dilated. There was no bile in the ducts, but the 
gall-bladder was contracted. Two hundred ten cubic centimetres, 210 c.c., and 360 
c.c. of bile drained in the first three consecutive twenty-four hour periods following 
operation. The patient left the hospital on the twenty-third day; at this time 
there was no drainage. 

Comment. — Clinically, this case represented the ordinary case of common- 
duct stone, and so far as could be determined, there was no means of suspecting 
the presence of white bile. The clinical evidence of jaundice was not as com- 
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plete as in some of the other cases, although the obstruction of the duct was 
complete. The flow of bile was established almost as soon, as the obstruction 
was relieved. 

Case VIII (A347053). — Mrs. G. W., aged fifty-six years, was examined 
January 21, 1921. She had had gall-stone colic for four years. Cholecystectomy 
had been performed elsewhere September 29, 1920, and drainage of bile had 
persisted. December 7, 1920, an exploratory operation was performed, but the 
results were unsatisfactory as the patient went into collapse on the table. Bile 
drainage persisted, and the patient had lost thirty-five pounds in weight. 

At examination jaundice was not evident, and there was no bile in the urine. 
Pre-operative treatment was not given. January 31st choledochostomy was per- 
formed. There were multiple abscesses throughout the abdominal wall, the retained 
bile was colorless, and the hepatic duct contained stones. The drainage of bile in- 
creased with each successive twenty-four hour period. The patient left the 
hospital on the twentieth day. February 11, 1922, hepaticoduodenostomy was 
performed, but the patient died on the day of operation from hemorrhage. 

Comment . — In this case the white bile was the result of stricture formation, 
which completely obstructed the duct. 

Case IX (A339670). — Mrs. M., aged fifty-five years, was examined November 
2, 1920. For twenty-five years she had had attacks of severe pain in the upper 
abdomen accompanied by chills, and fever. Morphin was required for relief. 
Two years before, the patient became jaundiced, and this condition persisted in 
varying degree for eighteen months, then apparently disappeared for several 
weeks. Later it reappeared, accompanied by pain, and was still present at the 
time of examination. The patient had lost sixty-five pounds. 

Examination revealed jaundice 3 +, with tenderness in the region of the gall- 
bladder, and albumin 3 with a trace of bile in the urine. The patient was sent home 
because of her poor condition, and calcium lactate was prescribed. She returned 
four months later, still jaundiced, and pre-operative treatment was instituted. March 
31, 1921, cholecystostomy and choledochostomy were performed, revealing chole- 
cystitis with cholelithiasis, biliary cirrhosis 3, pancreatitis 2. Moderate ascites 
was present, the liver was very large and the spleen could not be palpated. 
About 500 c.c. of gluey white fluid (white bile) escaped from the gall-bladder and 
common duct. Drainage of 180 c.c. of bile was noted the first day after operation, 
and the dressings were stained with bile 2. The second day 750 c.c. of bile drained 
and the third_ day, 420 c.c. The patient left the hospital on the twenty-ninth 
day, still jaundiced, with blood-stained bile draining. 

Comment . — This case is one in which the jaundice had persisted for a long 
time, and at the operation, the gall-bladder and ducts were found to be greatly 
distended with a large amount of white bile. This is the only case in which 
ascites was present to any extent, and one of the possibilities is that the portal 
circulation may have been interfered with by pressure from the greatly distended 
bile ducts, as suggested by Kausch. 

Case X (A354710). — Mrs. R. W., aged thirty-four years, was examined 
April 7, 1921. Cholecystitis had been present eight years. In August, 1920, a 
cholecystectomy was performed elsewhere. Jaundice appeared eight days after 
operation, and was progressive. Forty pounds in weight were lost. 

At examination the patient was jaundiced and bile 2 was found in the urine. A 
transfusion was the only pre-operative treatment given. April 13th choledochos- 
tomy was performed. The common duct contained colorless bile; much scar tissue 
was noted. Forty-five cubic centimetres, 60 c.c., and 90 c.c. of bile drained in the 
first three successive twenty-four hour periods, respectively. The patient died 
on the fifth day after operation. Necropsy revealed intra-abdominal hemorrhage. 
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Impaired liver function was probably the important factor in producing death. 

Comment . — This case emphasizes the risk of operating on deeply jaundiced 
patients. The patient, except for the jaundice, was apparently in fair condition. 
Operative procedures were no more than was necessary to reestablish the biliary 
flow. As occurs in a great many of such patients who do not recover, only a 
very small amount of bile drained at any time, but the amount was sufficient to 
show that the ducts and tube were not obstructed. The intra-abdominal hemor- 
rhage in this case amounted to 500 c.c. During the five days after operation, the 
patient was given three transfusions of 500 c.c. each, which would more than offset 
the free blood in the peritoneal cavity. 

Case XI (A357381).— Mrs. D. B. S., aged fifty-three years, was examined 
May 6, 1921. Pain had been present in the right upper quadrant for six months. 
The patient was first jaundiced twelve weeks before, and the condition persisted 
in varying intensity. The patient had lost thirty pounds in twelve weeks. 

At examination jaundice 4 was noted and bile 3 was found in the urine. May 
15th, cholecystostomy was performed, and an abscess in the gall-bladder, containing 
30 c.c. of pus, was found and drained. There was marked biliary cirrhosis, and 
white bile escaped from the common duct. Stones were found in the common 
duct, and it was thought best to remove them at a second operation. The bile 
drained freely. The patient left the hospital on the twenty-ninth day. August 
6, 1921, a second operation, choledochostomy, was performed, at which time 
stones were removed from the common duct. The patient was dismissed from 
the Clinic August 25, 1921. 

Comment . — This case represents the value of the two-stage operation in 
cases in which the severity of the condition is recognized. 

Case XII (A363696). — Mrs. J. D., aged fifty years, was examined July 5, 
1921. She had been troubled by gall-bladder disease and colic for one year. 
Stools had been white for the last six months, and the patient had been jaundiced 
for one week prior to examination. The only previous operation was a uterine 
suspension. Seventeen pounds in weight had been lost. 

On examination the patient showed marked jaundice, 3. Bile 2 was found in 
the urine, and pre-operative treatment for jaundice was given. July 12th chole- 
cystostomy and choledochostomy were performed. Portal cirrhosis, slight pancrea- 
titis, and very marked cholecystitis were noted. The gall-bladder was flaccid. The 
glands along the ducts were markedly enlarged, some green watery material was 
found in the gall-bladder, but no bile-stained fluid in the common duct, which was 
twice its normal size. The operator diagnosed the condition as cholangitis with 
cholecystitis. The drainage ofi bile in the first successive twenty-four hour 
periods after operation was 120 c.c., 330 c.c., and 180 c.c. respectively. The 
patient left the hospital on the twenty-third day after operation. No bile had 
drained from the wound since the thirteenth day. 

Comment . — The explanation of the fact that there was bile-stained fluid in 
the gall-bladder and colorless fluid in the common duct must be that the ducts 
and the gall-bladder were separated by obstruction. This is the only case in 
which we were unable to determine the exact cause or the obstruction of the 
bile duct. It may have been due to the pancreatitis of the enlargement of the 
lymphatics. Although there was no bile in the common duct at the time of 
operation it nevertheless appeared from the drainage tube very shortly afterward. 
The patient was clinically well and the wound healed normally in the ordinary 
length of time. 

Case XIII (A365515). — Mrs. M. C. B., aged sixty years, was examined 
July 2i, 1921. Five months before, she had had a chill and fever with vomiting, 
followed by jaundice which persisted. She had lost seventeen pounds. 
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At examination jaundice 3 was present. July 30th choledochostomy was per- 
formed. The gall-bladder was contracted, and a stone and white bile were found in 
the common duct which was dilated and completely cicatrized. Biliary cirrhosis 3, 
enlargement of the liver 3, and pancreatitis 1 were noted. The dressings were 
bile-stained the first day. One hundred ninety-five cubic centimetres and 300 
c.c. of bile drained in the second and third twenty-four hour periods following 
operation. The patient left the hospital on the fifteenth day. No bile drained 
from the wound after the thirteenth day. 

Comment . — While this case is clinically one of painless jaundice, the cause 
of the obstruction of the common duct was a stone. The obstruction must have 
been complete in view of the fact that there was no bile in the duct at the time 
of operation. The gall-bladder was apparently completely destroyed by inflamma- 
tion. The jaundice cleared up after drainage, so that it was evidently not the 
result of cirrhosis or pancreatitis. 

Case XIV (A371864). — Dr. H. B. A., a man, aged fifty-six years, was 
examined September 12, 1921. He had suffered from gall-bladder disease for 
two years, and had lost sixteen pounds. He was jaundiced for three days before 
coming to the Clinic. Examination showed jaundice with bile 3 in the urine.- Pre- 
operative treatment was given. September 27th, cholecystostomy was performed. 
One stone was found in the gall-bladder, the walls of which were thick. The 
common duct was greatly dilated and contained clear fluid. Obstruction of the 
common duct at the head of the pancreas, pancreatitis 3, and moderate biliary 
cirrhosis were noted. Sixty cubic centimetres, 120 c.c. and 270 c.c. of bile, 
respectively, drained in twenty-four hour intervals following operation. The 
patient left the hospital on the ninth day. The last dressing was removed October 
19th, at which time bile drained from the wound. 

Comment . — This case represents one in which swelling in the pancreas as 
the result of inflammation may have been sufficient to produce complete obstruc- 
tion in the common duct. The inflammation apparently originated in the gall- 
bladder, which contained one stone, and very probably extended from there to the 
pancreas. We believe that the pancreas seldom becomes involved in inflammation 
to the degree of producing complete obstruction of the common duct, but undoubt- 
edly it occurred in this case. 

Case XV (A388643). — Mr. E. G., aged fifty-seven years, was examined No- 
vember 18, 1921. He had had pain in the upper abdomen with fluctuating jaundice 
for six months. 

At examination jaundice 2 was noted, and pre-operative treatment for 
jaundice was given. December 1st cholecystostomy was performed. White bile and 
stony fragments were found in the distended gall-bladder and common duct. 
Pancreatitis 4 and biliary cirrhosis 3 were also present. The drainage of bile in the 
first three consecutive twenty-four hour periods following operation was 980 c.c., 
1600 c.c., and 1650 c.c. respectively. The patient died on the ninth day from insuffi- 
ciency of the liver. Necropsy revealed carcinoma of the head of the pancreas. 

Comment . — Complete obstruction of the duct with formation of white bile 
in this case was due to carcinoma of the head of the pancreas. Death was probably 
caused by liver insufficiency and malignancy in the pancreas. 

Case XVI (A242658).— Mr. G. E. W., aged fifty-one years, was examined 
March 28, 1922. He had had stomach trouble for fourteen years. Eight and 
one-half years before, he began to have attacks of sudden pain in the epigastrium 
with bloating, and residual soreness requiring morphine. Recent attacks of pain 
localized in the right costal marginal area and were accompanied by chills and 
fever. Jaundice occurred with the last attack and persisted in a varying degree. 
There was no history of loss of weight. Appendectomy had been performed 
eight years before. 
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Pre-operative treatment was given. April 25th, choledochostomy was per- 
formed. The Mayo-Robson hepaticus drain was used. The gall-bladder was 
definitely inflamed, but contained no stones. The common duct was dilated, and 
when opened, watery, colorless bile, and considerable mucus gushed from it. A 
stone which was wedged at the ampulla was removed without difficulty. Biliary 
cirrhosis was present. Convalescence was uneventful. Two hundred seventy cubic 
centimetres of bile drained during the first twenty-four hours; 360 c.c. during the 
next twenty-four hours ; and 450 c.c., during the next twenty-four hours. The tube 
came out on the seventh day. There was no drainage of bile after the eighth day. 

Comment . — It was difficult to make a diagnosis in this case, in spite of the 
-fact that there was eventually a complete obstruction of the common duct. In 
several instances when the chief complaint was gastric, we were unable to de- 
termine that the patient had enough trouble to warrant an operation for gall- 
bladder disease. 

Case XVII .(A376062). — Mrs. F. W., aged forty-eight years, was examined 
April 20, 1922. She had had gall-stone colic for twenty years. 

August 3, 1921, cholecystectomy and choledochotomy were performed. The 
common duct was found to be distended and filled with stones. October 16, 1921, 
the patient had a chill and fever followed by jaundice which continued though the 
degree fluctuated. Since February the patient had had two attacks of colic. 
Loss of weight has been continuous (61 pounds in one year). April 28, 1922, 
following pre-operative treatment choledochostomy was performed. Hepatic cir- 
rhosis 3 was present. The liver was large, firm, hard and granular, and oozed 
when it was touched. Many adhesions were noted. The common duct was large 
and dilated, and the distal part was apparently gone. No communication with the 
bowel could be located. On opening the common duct, about 180 to 240 c.c. of 
colorless fluid, with no suggestion of bile pigment, but containing considerable pus, 
escaped. It was believed that there was a stone in the common duct, but operation 
revealed none. A tube was placed in the duct. The patient did not improve. Sixty 
cubic centimetres of bile was drained in the first twenty-four hours, 60 c.c. in 
the next twenty-four hours, go c.c. in the next twenty-four hours, after which the 
drainage ceased. The patient gradually declined, and died on the eighth day. The 
blood urea was 176 mg. on the seventh day; the urinary output was satisfactory 
throughout. Necropsy was refused. 

Comment . — The marked loss of weight in this case is characteristic of com- 
plete obstruction of the common duct. The case is also of interest because from 
the time of operation, although the patient seemed to be getting on satisfactorily, 
there was no increase in bile drainage and death ensued, apparently from insuffi- 
ciency of the liver and uremia. 

Case XVIII (A277704), — Mrs. H., aged twenty-seven years, was examined 
April 20, 1922. She had had an appendectomy five years before. She had com- 
plained of severe pain in the left upper abdomen, with belching, bloating, and 
vomiting, required morphin for relief, and followed by residual soreness. The 
first attack occurred during pregnancy; two more attacks occurred later. Slight 
jaundice accompanied each attack. October, 1921, cholecystectomy was performed 
elsewhere, but no stones were found. Bile drained for two weeks. In January, 
197.2, the patient began to be jaundiced, and the jaundice gradually increased 
in severity. In March, 1922, she had an attack of sudden, severe pain in the left 
upper quadrant, with rigidity of the left upper rectus, requiring morphin, and 
followed by soreness in the upper quadrant. The patient had lost thirteen pounds 
in three months. 
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May io, 1922, choledochostomy was performed. Post-operative biliary cir- 
rhosis was found. The liver was small. Adhesions to the hepatic duct were 
separated, and the hepatic duct opened. Watery fluid, without bile pigment, gushed 
from the duct. A small opening was made in the hepatic duct, a rubber catheter 
was inserted, and its end closed, thus producing a condition very similar to that 
existing before operation. The pressure was gradually released in an effort to 
stimulate the liver function. Four post-operative blood transfusions, 300 to 500 
c.c. each, were given. Chills occurred for several months. September 27th, another 
operation was performed to reconstruct the common duct. A T-tube was inserted. 
Three hundred cubic centimetres, 380 c.c. and 380 c.c. of bile drained in three 
successive twenty-four hour periods following operation. The patient left the 
hospital on the thirteenth day and was dismissed from the Clinic, October 13th, 
carrying a T-tube. 

Comment . — At the time of the reconstruction of the common duct the jaundice 
had almost completely subsided. This patient is now wearing a T-tube which will 
be removed in a few months. 

Case XIX (A396281). — Mr. N. C., aged sixty-seven years, was examined 
June 29, 1922. He had had no previous diseases, except influenza in 1889. Three 
years before, cholecystectomy was performed elsewhere. He came to the Clinic 
because of jaundice, pruritus, and loss of weight. In September, 1918, he had an 
attack of pain in the upper abdomen, requiring a hypodermic; this attack was 
followed by soreness for several days. Three months later he became jaundiced 
and began to lose weight. His stools were white and he had no appetite. No 
stones were present at the time of the cholecystectomy in May, 1919. The jaundice 
cleared up in one month, and he began to gain weight and to feel well. In Sep-- 
tember, 1921, he again developed jaundice and lost forty pounds in weight; the 
jaundice persisted. For one month prior to examination, he had continuous dull 
pain in the epigastrium. 

At examination, the patient was markedly jaundiced and bile 3 was found 
in the urine, and the stools were gray. July 24, 1922, choledochostomy was 
performed. Carcinoma of the ampulla was revealed, and the common duct 
was extremely dilated. The large and small intestines were very tense. Mucous- 
tinged, clear, colorless bile was found in the common duct. There was a movable, 
free growth in the ampulla. 

Comment . — The extreme dilation of the common duct resulted from an ob- 
structing neoplasm at the ampulla. We were able to put a small catheter into 
the common duct without releasing the pressure, and gradually to produce decom- 
pression. The fluid from the duct was at first colorless, but in six hours it became 
bile-stained. This patient is comfortable at present with the tube in his common 
duct. As he is sixty-seven years of age, there is some question as to the advisa- 
bility of submitting him to operation for resection of carcinoma of the ampulla. 
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THE SURGICAL TREATMENT OF CHRONIC 
ULCERATIVE COLITIS* 

By Harvey B. Stone, M.D. 

of Baltimore, Md. 

The purpose of this paper is to call attention to a condition of serious 
character and by no means rare occurrence, and to a method of treatment 
that, while well known, seems not to have been utilized as widely as its merits 
warrant. Chronic ulcerative colitis is advisedly referred to as a condition 
rather than as a disease. Its etiology is not always clear and is not limited 
to a single agency. Any infection, amoebic, pyogenic, tuberculous, luetic, 
or from unidentified organisms, may properly come under the descriptive 
name of chronic ulcerative colitis, and such cases are so included in this dis- 
cussion. Other terms used in the literature with practically the same meaning 
are chronic dysentery, and chronic suppurative colitis. It is of course desir- 
able, if possible, to determine the type of infection. The use of the procto- 
scope, the microscope and bacteriologic study of bowel contents, the Wasser- 
mann reaction, general physical examination, and the history of the case 
are all utilized to discover the nature of the infection. By these means a 
certain number of cases may be clearly recognized as amoebic, luetic, or 
tuberculous. The therapeutic test of antiluetic treatment or emetin treat- 
ment may also be of value. But there remains a considerable group of 
patients who present ulceration of the large bowel, with colon and pyogenic 
organisms present, and no more specific causal agent to be recognized. Cer- 
tain cases indeed which begin as specific inflammations, as for instance 
amoebic colitis, later acquire a secondary infection that so predominates as 
completely to obscure, if not actually to crowd out, the original infection. 
It is particularly this ill-defined but important group of cases, in which specific 
therapy is of little avail, that forms the principal object of consideration in 
this paper. However, any type of infection of the large bowel that is chronic 
and does not yield to the usual methods of treatment is equally subject to the 
descriptive remarks and the ideas of treatment herewith advanced. 

Patients with chronic ulcerative colitis present a history of bowel trouble 
extending back for months and sometimes for a number of years. The onset 
may have been abrupt with acute dysentery or gradual and insidious. Often 
there are periods of improvement; sometimes of apparent cure, followed by 
recurrence and another cycle of improvement. The severe attacks are marked 
by numerous bowel movements, perhaps twenty or more a day, consisting 
largely of mucus, pus and blood. During these exacerbations there are loss 
of weight, abdominal pains, often severe, usually some fever, and marked 
weakness. Eating becomes very difficult to these patients, not only because 
of complete loss of appetite, but even more because the entrance of anything 


* Read before the Southern Surgical Society at Memphis, Tenn., December, 1922. 
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into the stomach starts immediate reflex peristalsis in the colon with sharp 
pain and urgent desire to defecate. This particular symptom, as it happens, 
the writer does not recall ever seeing mentioned, but it has been an outstand- 
ing and troublesome feature of nearly every severe attack of chronic ulcerative 
colitis seen by him. Should the severe manifestations of the condition continue 
long, the patient becomes gravely ill, and it is not impossible for a fatal result 
to ensue. Even though, because of treatment or a spontaneous recession in 
the infection, life itself is not lost, there is great loss of weight and strength, 
and a condition of marked invalidism usually persists for weeks and months. 

In the intervals between these fulminating periods, improvement slowly 
takes place, but usually with residual symptoms that show a persisting lesion 
in the bowel. There is a tendency to looseness and frequency of bowel move- 
ments, usually traces of blood and mucus in the stool, and with the proctoscope 
it may be seen that a hyperaemia and granular appearance or even actual open 
ulcers are still present. Such patients, though better, are by no means well. 
Recurrence is very apt to take place. In fact, one of the striking clinical 
characteristics of chronic ulcerative colitis is its chronicity and recur- 
rent nature. 

Such is a fair picture of a condition that is fairly often met with and that 
means usually prolonged invalidism, involving perhaps years, and that holds 
a by no means remote threat of death. What is there to do for it? 

The usual means of treatment are well known to all. For the specific 
types of infection, the specific remedies; emetin and quinine irrigations for 
amoebic colitis ; antiluetic treatment for syphilitic ulceration ; general hygienic 
care for the tuberculous. In addition, and particularly for the non-specific 
type of infections, various rectal irrigations, with solutions ranging from nor- 
mal salt solution through the various antiseptics; bland and simple diet; 
rest in bed; opiates for tenesmus; bismuth by mouth; during acute exacer- 
bations fluid by hypodermoclysis and morphia freely. There are still other 
measures that various men resort to. It is not necessary to be exhaustive. 
Some cases perhaps get well, many get better for a while, a few die. Those, 
the majority, that only get better, sooner or later get worse again. Then the 
treatment, or another like it, is repeated. This sequence may go on for years. 
Is there anything better to do, and if so, when should it be done ? 

In 1895, Keetley suggested making use of the appendix as a semi- 
permanent opening for irrigating the infected bowel from above. Weir, in 
1902, is credited with first performing appendicostomy. Since then this 
method of treatment for infections of the colon has been followed in English 
and Continental clinics, as well as in this country, and a considerable literature 
has grown up on the subject. (Paulus, 1 Lockhart-Mummery. 2 ) The results 
of appendicostomy, however, are not always satisfactory. It allows irrigation, 
but the colon is still irritated by the passage of faeces ; and a wider opening 
of the caecum — caecostomy — to allow not only irrigation of the colon, but also 
to divert the fecal stream and put the colon at rest, was done by Boas in 1903 
for chronic ulcerative colitis. This has also its advocates, Klose, 3 von Lipp- 
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man . 4 But a caecostomy does not really divert entirely tlie contamination and 
irritation of the ulcerated bowel by fecal matter. To secure complete physio- 
logical rest of the colon, the logical method'- is to do a complete transverse 
ileostomy, as is well brought out by Payne , 5 who credits Dr. John Young 
Brown, of St. Louis, with priority in advocating this method. 

What are the relative merits of these surgical methods? The writer 
has had some, though not extensive, experience with all of them. In general, 
after any of these operations, even in severely ill patients, there is immediate 
and rather dramatic improvement. It is not an isolated experience to note 
that a patient who has had fifteen to twenty painful, bloody stools daily will 
pass the two or three days after operation without any movement of the 
bowels whatever. This sudden cessation depends less on the type of operation 
than on the fact that following invasion of the abdomen there is a temporary 
paresis of peristalsis and remission of symptoms. It is in the subsequent 
course of events that differences may be noted between the several forms of 
operative treatment. Appendicostomy has the very considerable advantage 
that it avoids to a large extent the disagreeable features of an artificial anus. 
Soiling and odor are minimal or absent. But it does not always cure the 
colitis, and recurrences and constant irrigation are drawbacks of great 
moment to its success. The large bowel is not excluded and the treatment 
may fail of its primary purpose, the cure of the lesion. Caecostomy is no more 
certain in exclusion of the bowel and has all the disadvantages of a fecal 
fistula in addition. Ileostomy is a more logical method, promises better results 
and in the experience of the writer, limited to a very few cases, has entirely 
succeeded. Such is also the experience of Payne. It has the serious drawback 
of an artificial anus, and women patients particularly are apt to refuse it. 
But the liquid normal contents of the small bowel soon change in character 
and much of the difficulty experienced in control of cleanliness in the early 
period after operation disappears. The stools become semi-solid, regular, and 
a certain control is developed. The writer has had three cases. Two are 
entirely well after two years and one year, respectively, and the third has only 
recently been operated on, and is still under treatment. Neither of the 
other methods of operating in a larger series of cases have done as well. 
It is the distinct impression that ileostomy is the method of choice. 

In what cases should operation be employed ? It is my feeling that any 
severe exacerbation of a chronic ulcerative colitis is in itself an indication 
for an operation that may save life. Further, any chronic case, even 
without alarming severity of symptoms, that has resisted the usual medical 
treatment for a number of months, should be operated on to terminate 
indefinite invalidism. 

How long should surgical treatment be kept up, in other words, when 
can the artificial opening in the bowel be closed and the normal function 
of the large bowel be restored? The evidences of cure of the ulceration 
are as follows : A normal appearance of the mucosa on proctoscopic exami- 
nation; the disappearance of all symptoms; the absence of pus or blood 
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microscopically in centrifuged salt solution that has been run through the 
colon from the artificial opening to the anus. When these findings are 
maintained two months after the stoppage of all irrigations, it is safe to 
close the stoma and reestablish the continuity of the alimentary tract. 

It is incidentally of interest to note how well patients tolerate complete 
exclusion of the colon. Both the cases now cured began to gain weight 
and strength at once after ileostomy, even with the entire colon thrown 
completely out of function. 

The detailed steps of operation in all of these procedures are well known. ' 
The only comment that the writer desires to make in this matter is in 
regard to the method of closing the ileum used in the last case done. The 
steps described by Halsted 0 in his article on sterile blind end-to-end suture 
of the large bowel were adapted to this purpose. The ileum is divided by 
the cautery between two purse-string sutures, and the two blind ends 
are abutted against each other and a circular end-to-end suture of the 
bowel done by interrupted mattress sutures of fine silk. This leaves the 
ileum closed by a double diaphragm. The loop of ileum just above the 
ileocaecal valve is selected for this purpose and then the gut about two 
inches proximal to the closure is brought up and fastened in the wound, 
to be opened some hours later and have a tube placed in it. This estab- 
lishes the ileostomy and the colon exclusion. The appendix is then brought 
up through a separate incision and used as an opening to irrigate the colon. 
Should the appendix not be available a cone of caecum may be used. Later, 
when ready for closure, the plan is to introduce a knife downward from 
the ileostomy opening, perforate the double diaphragm of the Halsted 
closure, and then close the ileostomy. 

Summary. — (i) Chronic ulcerative colitis is an obstinate, recurrent, 
and dangerous condition. 

(2) When it resists medical treatment or becomes severe, operative 
attack is indicated. 

(3) Ileostomy and separate appendicostomy for colon irrigations, with 
exclusion of the colon from function, offers best results. 

CASE REPORTS 

Case I. — A. J. L., white, male, age thirty-nine, admitted July 10, 1920, to the 
Johns Hopkins Hospital. Past history unimportant Present illness began three 
years before admission with gradual onset. Had pneumonia in November, 1917, 
perhaps influenzal. In January, 1918, bloody diarrhoea began, at first without 
much pain. Some mucus in stools. In April, 1918, amoebae found in stools, said 
to be amoebae coli. Was treated with emetin and seemed to be well for six 
months, but still had a little trouble, tenderness over descending colon and two 
or three soft stools daily. After six months, return of diarrhoea and amoebae found 
again. Continued treatment by emetin and quinine injections through the rest of 
1918 and 1919. In February, 1920, symptoms became worse in spite of treatment, 
and has had constant diarrhoea since, ten or twelve stools daily. Proctoscope 
showed numerous ulcers of appearance of secondary pyogenic infection. After 
three weeks’ treatment on medical service, transferred to surgical. On August 6, 
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1920, a transverse ileostomy was done by Dr. W. A. Fisher, Jr. Following this 
the bowel was irrigated with quinine, ipecac, and neo-salvarsan in dilute solutions 
for a period of several weeks. There was prompt and marked improvement. 
Symptoms entirely disappeared. Gain in weight. Disappearance of blood and 
mucus from bowel washings. Proctoscope showed ulcers entirely healed. On 
October 19, 1920, two and a half mbnths after the ileostomy, the fistula was closed 
and the alimentary tract reestablished by ileocascostomy. Patient was discharged 
November io, 1922, having gained forty-five pounds since ileostomy. Has been 
followed since and has remained entirely well, with a final and sustained gain in 
weight of sixty odd pounds. No further symptoms of bowel trouble since opera- 
tion for a period now over two years. 

Case II.— D. K., white, male, age thirty-three. Past history: Appendectomy 
for acute appendicitis. Otherwise not important. Present illness began in autumn 
of 1916 while patient was serving with the National Guard troops on the Mexican 
border. Onset rather acute with diarrhoea, blood and mucus being passed in large 
quantities. Rapid loss of weight and strength. After treatment for some time 
in army hospitals with gradual improvement, was sent home to Baltimore on sick 
leave. Examination then showed typical appearance of amoebic ulceration in colon 
and amoebae were found in stools. Under emetin and quinine irrigations patient 
improved considerably, but never was entirely well, and had periods of recurrence 
of more severe symptoms. These were so disturbing that in 1919 he underwent 
several weeks of careful and rigid medical treatment in a hospital. He was much 
benefited and for three or four months seemed well. However, recurrence then 
developed and for two more years he suffered more or less constantly varying 
degrees of illness. In 1921, his symptoms became severe, with twelve to fifteen 
bloody stools daily, marked loss of weight and great abdominal and rectal pain. 
He accepted the suggestion of ileostomy. Operation was done at the Union 
Memorial Hospital October 28, 1921, a loop of ileum about fifteen inches above 
the ileocaecal valve being brought into a right rectus incision, fixed there, and 
transversely divided the next day. The upper arm of this loop constituted a fecal 
fistula and the lower arm was used to irrigate the colon. Salt solution, dilute 
silver nitrate, ipecac, neo-salvarsan, and yeast solutions, were used in turn. The 
patient’s symptoms began to improve abruptly after operation and he gained 
about twenty pounds even while the ileostomy was open and the colon out of 
function. On January 31, 1922, the patient had been free of blood, mucus or pus, 
even microscopically in colon washings for several weeks, and the ileostomy was 
resected and intestinal continuity established by lateral anastomosis. Since the 
ileostomy, now over a year, the patient has been free from any symptoms what- 
ever, has gained permanently some thirty pounds, and has not lost any time from 
his occupation. Incidentally, he was able to do work for several weeks of the 
time between his ileostomy and the closure of it. 

Case III. — 'Mr. L. S., white, male, age thirty-two. Past history negative 
except for pneumonia, 1905. Present illness began June, 1921, with diarrhoea 
and severe abdominal cramps. Under medical treatment there were short inter- 
vals of improvement, but prompt recurrences, severe enough to prevent patient 
from working steadily. In January, 1922, sent into hospital and stayed one month 
on medical treatment, rest in bed, and irrigations. Left hospital much better. In 
May, recurrence of severe type. June 9, 1922, appendicostomy. Much better, 
and while irrigations continued had little trouble. Discontinued irrigations in 
August. Appendicostomy closed spontaneously in October, 1922. Recurrence of 
symptoms in severe form soon after. Loss of twelve pounds in eight days. 
Bloody stools, fifteen to twenty daily, and great deal of abdominal pain. Trans- 
verse ileal closure by Halsted end-to-end method, ileostomy above and reopening 
of appendicostomy on November 13, 1922, at Church Home and Infirmary. Imme- 
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diate relief of pain, diarrhoea, and bleeding. No passage from colon except with 
salt solution irrigations. 
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MESENTERIC THROMBOSIS* 

By James F. Mitchell, M.D. 
of Washington, D. C. 

While mesenteric thrombosis, or as it might more properly be called, 
mesenteric vascular occlusion, cannot be classed as a surgical rarity or curios- 
ity, it may certainly be considered one of the most serious abdominal catas- 
trophic with which the surgeon has to deal. Some five hundred cases have 
been reported, and these undoubtedly represent but a small proportion of the 
actual number. My own personal experience is limited to four, of which the 
last, presenting unusual difficulties and resulting in recovery, seems worth 
discussing and recording. 

. Case Report . — The patient, a previously healthy athletic girl of twenty, was seen 
on August 13, 1921. Except for some indefinite digestive disturbances and a mild 
anaemia there was no history of past trouble. The note states that yesterday she 
climbed a mountain, otherwise there was no history of trauma or any unusual exer- 
tion. This morning she went shopping, came home, ate her lunch and about two 
o’clock was seized suddenly with violent epigastric pain. The pain continued 
throughout the afternoon and grew worse. It has been constant and not crampy. 
She has vomited frequently. She has been given soda, brandy and other household 
. remedies, all of which she vomited. 

Examination about eight o’clock at night showed a patient looking distressed 
and complaining of violent epigastric pain and nausea. Pulse 72, temperature 

98.2. The abdomen is natural looking, respiratory movements present and every- 
where free. There is no distention or fulness. On palpation there is nowhere 
tenderness or rigidity and no mass can be felt. An enema resulted in a good 
normal movement, with solid fecal material and gas, giving considerable relief. 
The leucocyte count at 9 p . m . was 21,000. The condition at this time suggested 
the possibility of a mild acute appendicitis, although the leucocyte count seemed 
high. At midnight the temperature was 98.2, pulse 72. There seemed no indication 
for immediate interference. She was therefore given grain of morphia and 
all food by mouth prohibited. 

August 14, 1921. She had a very comfortable night, slept some and has 
had no further vomiting. At eight o’clock this morning her temperature was 

98.2, pulse 72. The abdomen seemed a trifle full, but there was still no rigidity 
and no tenderness. In the suprapubic region there was a distinct feeling as of 
something filling the pelvis; but there was no dullness on percussion, no tender- 
ness and no rigidity. At ten o’clock the leucocyte count was 21,000 and her 
condition about the same. At noon, although the temperature was still 'normal, 
her pulse had risen to between no and 120. The abdominal condition was un- 
changed. She still had constant epigastric pain but no nausea and no vomiting. 
The condition suggested some grave intra-abdominal lesion, not inflammatory, 
and while a circulatory disturbance was considered, it was rather felt to be an 
ovarian cyst with twisted pedicle. The rising pulse with a suggestion of shock 
made further delay seem unwise and she was taken to the hospital for operation 
which was finally done at three p.m., about twenty-four hours after onset. The 
patient took her anaesthetic well and went to sleep quickly requiring very little 
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ether. Her pulse was 120 when she was placed upon the table. The incision was 
about to be made when she suddenly stopped breathing. The pulse was impercept- 
ible, pupils widely dilated and she was deeply cyanosed. Artificial respiration was 
given for several minutes before there was any voluntary breathing. Her color 
improved as her breathing became better; but the pulse remained exceedingly 
rapid and she was beginning to move on the table. On placing the ether cone over 
her face to resume the anaesthetic, she again stopped breathing and artificial 
respiration was again necessary. The pulse as nearly as could be counted at this 
time was 180. She was stimulated and given salt solution subcutaneously 
and without any further anaesthetic an incision was made from umbilicus to 
pubes, her movements being restrained by nurses holding the hands and feet. 
The ether cone was never placed over her face for the remainder of the operation, 
a few drops of ether being administered from time to time through a piece of 
gauze when her struggles became too violent, and throughout the whole operation 
less than a quarter. of a pound of ether was used. Immediately upon opening 
the abdomen there escaped a great quantity of bloody fluid and there presented a 
large black coil of small intestine about seven centimetres in diameter, lying just 
above the pubes. The incision was enlarged to the left of the navel as it was 
evident that room would be required, and retraction was impossible because of 
the lack of relaxation of the abdominal muscles. The coil of intestine was de- 
livered and was found to consist of eighteen inches of ileum, extending from the 
ileocaecal valve upwards. The appendix was not involved in the process and 
appeared normal. The mesentery corresponding to the involved coil was very 
thick, ccdematous, and infiltrated with blood. No pulsation could be felt in the 
mesenteric vessels. The serosa over the coil was cracked in places, suggesting 
impending perforation, and the bowel was filled with fluid and gas. In spite of 
the bad condition of the patient it was evident that the only possible chance lay 
in immediate resection. There was no evidence of any twist or obstruction in the 
mesentery and the line of demarcation was sharply drawn at both extremities of the 
coil, the involved area extending exactly to the ileocaecal junction. A crushing 
clamp was placed across the end of the caecum about one inch beyond the lower 
limit of gangrene and another on the ileum at the same distance above the upper 
limit and linen ligatures were rapidly tied in the crushed areas. The bowel was 
burned across with a cautery between the ligatures and clamps, the mesentery 
ligated with catgut and the whole involved coil removed. The ends of caecum 
and small intestine were turned in first with a purse-string suture of linen 
and secondly with a similar one of chromic catgut. A lateral anastomosis was 
made with an outer stitch of linen and an inner one of chromic catgut. The 
omentum was turned down over the anastomosis and the abdomen closed. A 
gauze and rubber cigarette was left in the lower angle of the wound extending 
to the peritoneum. The patient was in an extremely poor condition at the end of 
the operation which, with its various interruptions, had consumed nearly two hours. 
Her pulse was about 180, and she was in marked shock. She reacted quickly, 
but was in rather serious condition for forty-eight hours. Her wound healed 
per primam and she made a rapid recovery, and was walking in three weeks. 
She is now, December, 1922, in excellent health and the only noticeable effect 
of the operation is that she has been inclined to have several movements daily, 
a condition which has been somewhat controlled by the administration of bismuth. 
A recent X-ray examination of the alimentary canal shows no abnormality and' 
nothing to indicate any changed relations. It was thought that the frequent 
movements might be due to an unusually large opening between ileum and caecum 
allowing the fluid contents of the ileum to pass on too rapidly. However, Doctor 
Christie who made the fluoroscopic examination reports that the bismuth meal 
progresses throughout at the ordinary rate. 
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This case presents several points of interest which will be taken up in the 
general discussion of the subject. 

Mesenteric thrombosis is of particular interest because of its gravity, the 
difficulty of diagnosis, and the poor results of surgical treatment. 

Pathologically, the occlusion may be either venous or arterial, or both 
vessels may be involved. Venous occlusion is less dangerous than arterial 
and is less frequent, occurring in about 40 per cent, of cases. It is due in 
most instances to a descending thrombosis, or may be in itself a primary 
affair due to some infectious process in the intestine, most frequently appendi- 
citis. Arterial occlusion occurring in about 60 per cent, of cases is usually 
attributed to arteriosclerosis, endocarditis or to some infectious process else- 
where. This explanation will answer for those cases where the catastrophy 
occurs in the course of or following some infection or surgical condition. 
There are many instances, however, where no explanation can be given for 
the source of the embolus which has caused the obstruction. Such was the 
case under consideration ; for the patient had no history of infection or trauma 
or any other condition which might explain the liberation of an embolus. As 
a matter of fact the majority of cases which come into the hands of the 
surgeon are of this type, and this fact possibly offers a partial excuse for 
the extreme infrequency of a pre-operative diagnosis. The superior mesen- 
teric artery is occluded more frequently than the inferior, the usual explana- 
tion being that its diameter is nearly three times as great as that of the 
inferior ; that it arises from the aorta at a higher point than the inferior, thus 
having an earlier opportunity of intercepting an embolus ; and that its course 
is nearly parallel to that of the aorta, while the inferior runs off at an acute 
angle. The result of the occlusion is usually a hemorrhagic infarct, a patho- 
logical condition which has never been satisfactorily explained, except that 
while the superior mesenteric artery is not anatomically a terminal or end 
artery, it nevertheless is so physiologically. IschEemic infarction is extremely 
rare. The amount of bowel involved depends upon the location of the 
occlusion. The- terminal portion of the ileum is supplied by a single branch 
of the ileo-colic artery, an area which about corresponds to the involvement 
in our case. The loop of bowel supplied by the occluded vessel becomes 
engorged with blood, appearing greatly thickened and distended with gas 
and fluid. Peristalsis is decreased or entirely absent and there exists practi- 
cally a paralytic ileus. Untreated, the condition goes on to gangrene and 
perforation, unless the area is extremely small, when circulation may be 
reestablished, a condition which probably occurs much oftener than is sus- 
pected after abdominal operations. The mesentery becomes cedematous and 
infiltrated with blood to such an extent as to interfere with motility of the 
intestine. This was most striking in the case under discussion, the mesentery 
being two or three centimetres in thickness. 

The early symptoms of mesenteric thrombosis are practically those of any 
intra-abdominal catastrophy. They vary according to whether the case is 
a primary fulminating one or of the secondary type appearing as a compli- 
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cation of preexisting disease. Pain of sudden onset, severe and agonizing, 
is the most striking and the earliest symptom. Its location varies according 
to the point of occlusion or it may be generalized throughout the abdomen. 
It is most often about the navel or in the epigastrium. It has been explained 
as being due to dragging on the mesentery from excessive peristalsis caused 
by obstruction in the affected loop. In our case through long periods of 
observation no peristalsis could be made out, even by careful auscultation with 
the stethescope over the abdomen. It seems to me that a better explanation 
is that it is due to distention and cedema of the mesentery which we know 
to be so highly sensitive. In our case the pain was also constant, which would 
not be the case were it caused by peristalsis. It may be compared to the 
steady pain of an appendicitis due to infiltration of the appendicular mesen- 
tery. There is often tenderness and abdominal distention, both of which 
were entirely lacking in our case, but rigidity and muscle spasm are not seen 
except in the very late stages when there is peritonitis from perforation or 
passage of organisms through a gangrenous bowel. As the condition pro- 
gresses the coil of intestine becomes more and more distended with fluid and 
gas, and may be felt as a tumor, and there may be dullness in the flanks from 
free fluid in the peritoneal cavity. A more constant finding is a feeling of 
resistance to palpation, as in the present instance, which does not amount 
to the sensation given by an actual tumor. Vomiting is a marked disturbance 
simulating the picture of intestinal obstruction. It tends to decrease after the 
first few hours, thus suggesting that it is reflex rather than due to a complete 
obstruction. The vomitus may contain blood, but rarely becomes fecal. 
There is usually complete absence of voluntary bowel movements from the 
onset, and it is difficult to obtain a satisfactory movement, although complete 
obstruction is most unusual. In rare cases there is diarrhoea with bloody 
stools. In the present instance there was frequent and severe vomiting with- 
out any blood during the early hours. This ceased entirely following an 
enema given seven hours after onset. There was no diarrhoea and an 
enema resulted in a normal movement without blood. There' is no rise 
of temperature except in the late stages. The pulse is striking and sooner 
or later leads one, as in the present instance, to suspect some grave intra- 
abdominal vascular disturbance. The pulse becomes rapid and small as the 
condition is well established. With the pallor and often cyanosis of the skin, 
normal or subnormal temperature, there is presented a well-marked picture 
of shock. It is said that there is a rapid drop in haemoglobin due to the loss 
of blood into the infarcted area. Little has been said of leucocytosis which 
in our case was 21,000, although this count is not unusual with any type of 
intestinal obstruction. 

The extreme variations in the symptoms and clinical picture account for 
the frequent failure in diagnosis. In the present instance the possibility of 
ovarian cyst with twisted pedicle was considered and, I must confess, that 
mesenteric thrombosis did not occur to me. Intussusception, volvulus or 
some other form of mechanical obstruction is difficult to differentiate, as is 
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also acute pancreatitis; and the conclusion reached by the surgeon is that 
there is some lesion associated with the intra-abdominal vascular system 
which demands operative interference. Loop emphasizes the point that it is 
a mechanical, as contrasted with an- infective process, a fact which should 
be an aid to diagnosis in the early stages. Occasionally the diagnosis is made 
before operation. 

In the four cases which I have personally encountered, the first was operated 
upon for abdominal symptoms in the course of typhoid fever, an intestinal per- 
foration being suspected. The symptoms proved to be due to a very extensive 
ascending thrombosis which involved the mesenteric vessels. Practically the 
whole intestine was involved and death rapidly resulted. The second case, a male, 
aged forty-one, was seen at the Johns Hopkins Hospital in July, 1900, having been 
suffering severely for four days with agonizing pain just to the left of the umbilicus. ' 
He had had frequent vomiting and no passage of the bowels for two days 
before admission. His temperature was 102°, pulse 140, respiration 31 ; skin 
cold and clammy; lips and mucous membranes pale, abdomen distended uniformly 
and tender on pressure especially on the right side. There was dullness over 
the right lower abdomen extending nearly to the median line ; no visible peristalsis. 
The general aspect of the man strongly suggested a severe intra-abdominal 
hemorrhage. A diagnosis of mesenteric thrombosis was made and immediate 
operation advised. The peritoneal cavity contained a large quantity of bloody 
fluid, and a large distended blue-black coil of small intestine was found filling 
the right side of the abdomen. The mesenteric arteries were thrombosed. Intestine 
amounting to 275 cm. was excised, the ends being brought out on the abdominal 
wall. An anastomosis was not done because of the extremely grave condition of 
the patient. He died seven hours after the operation. No autopsy was permitted 
and the exact location of the coil of small intestine was not determined. As I 
remember it, the diagnosis was made because of the history of obstructive symp- 
toms, the general shocked appearance of the patient, and the dullness in the 
right side of the abdomen, his whole condition giving the impression of a grave 
intra-abdominal vascular lesion. The third case, seen in the last year, was a man 
aged fifty who was brought into the Emergency Hospital in a moribund con- 
dition with a history of three days illness, characterized by sudden onset of 
intense abdominal pain with continuous vomiting and subnormal temperature. 

He was in extreme shock, cyanosed, cold and clammy. He presented much the 
same picture as the second one and mesenteric thrombisis was suggested as a 
possible diagnosis. He failed to react to heat and stimulation and died in an 
hour or two, no operation being attempted. Autopsy showed mesenteric arterial 
thrombosis with involvement of several feet of lower small intestine. Thus in 
our four cases the diagnosis of mesenteric thrombosis was properly guessed in one 
and suspected in a second. Finney reports an interesting case in a patient who had 
suffered for years with Reynaud’s disease and had been in the hospital many 
times for treatment. She suddenly developed abdominal symptoms in the course 
of a severe attack and came into the hospital with a diagnosis of acute intestinal 
obstruction. Finney made a diagnosis rather jokingly of mesenteric thrombosis, 
operated, and found three feet of ileum just above the ileocaecal valve involved. 

He did a resection and she made a good recovery. 

In regard to treatment, it is naturally surgical. Operation at the earliest 
possible moment with immediate resection of the affected area with a safe 
margin of healthy bowel offers the best chance of recovery. The results, 
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however, are disappointing from a statistical point of view, the mortality in 
operated cases being variously estimated from 75 to 90 per cent. Klein, in 
an excellent article last year, stated that about twenty-four successful resec- 
tions had been reported since Elliott’s first case in 1895. Undoubtedly they 
are not so uncommon, for in the discussion of Mason’s paper before this 
Society last year three successful cases were added to his, and McGuire 
has recently reported two more brilliant results. In a paper by Ross it is 
stated that in the records of the Lankenau Hospital in Philadelphia during 
a period of ten years, in 30,000 surgical cases there were only two of mesen- 
teric thrombosis. He reports five cases of which one recovered after opera- 
tion. In this patient operated upon by Deaver there was found a thrombosis 
involving a segment of ileum, the amount not noted. The bowel was in fair 
condition and the abdomen was closed without resection. In the discussion 
of this paper Peck reported two cases of probable mesenteric thrombosis. 
In the first case the amount of intestine involved was so extensive that resec- 
tion was not considered. He did a csecostomy for the purpose of irrigating 
and the patient recovered. In the second case where the question of throm- 
bosis was uncertain, but the intestine dark and swollen without discoverable 
cause, it was simply returned and the abdomen closed with subsequent recov- 
ery. These cases would seem to show that in some instances the involved 
bowel may be taken care of by collateral circulation, or that there may 
possibly be an incomplete obstruction of the vessels, so that the bowel is 
capable of restoration of circulation and function. It is probable that many 
post-operative abdominal disturbances may in reality be due to temporary or 
incomplete occlusion or to the blocking of a small branch of the mesenteric 
the function of which is quickly assumed by collateral circulation. Klein 
reports in detail nine cases in which there was a probable diagnosis of mesen- 
teric occlusion, all of which recovered spontaneously. This, nevertheless, does 
not affect the rule that with acute symptoms and a suspected diagnosis of 
occlusion of the mesenteric vessels, the only rational procedure is abdomi- 
nal exploration. 

A feature of the sequelae in the case herewith reported has been the 
frequent bowel movements, which might be explained by the free anastomosis 
between small intestine and caecum with the elimination of the ileocaecal valve. 
The removal of eighteen inches of small intestine would not seem to be 
sufficient to have an etiological influence and there has been no disturbance 
of nutrition. 

As it is sometimes necessary to remove a large section of intestine in order 
to make an ana^'T. osis in healthy tissue, it is interesting to consider just 
how much can be taken away with a chance of recovery and what may be 
expected later in the way of interference with metabolism and nutrition. 
This subject has been carefully studied by Flint who collected from the litera- 
ture fifty-eight cases in which more than 200 cm. of small intestine had been 
removed. Of these, forty-nine survived the operation. The greatest amount 
resected was 540 cm. in a case of strangulated hernia reported by Brenner. 
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This patient apparently recovered with little disturbance of nutrition, but died 
two and a half years later of inanition. 

The clinical manifestation of the metabolic disturbance consists largely of 
a diarrhoea, usually slight, with two or three soft or fluid movements a day. 
The stools show inability to absorb fat. In other cases the diarrhoea is of a 
fulminating character and may contribute actively to a fatal outcome. An- 
other type of reaction is shown when the patients recover temporarily, but 
suffer from such profound limitation of the power of absorption that they die 
later, as in Brenner’s case. Experiments on animals show that there is a 
compensatory hypertrophy, as well as hyperplasia of the remaining portion of 
the small intestine. Flint concludes that in humans as in animals about 50 
per cent, of the small intestine may be removed without much danger of 
serious consequences in the majority of cases. The resection of smaller 
amounts may, however, be followed by severe metabolic disturbances, and 
even inanition and death. The matabolic disturbances bear no definite 
relationship to the amount of small intestine resected. Resections of over 
400 cm. have recovered while death from inanition has resulted from the 
removal of 284 cm. and profound digestive disturbances from the resection of 
192 cm. of ileum. The surgical rule then is to resect always as little of the 
intestine as the pathological condition will allow. The metabolism of patients 
who have undergone extensive resection should be aided by a rich and easily 
assimilated diet, poor in fats and relatively rich in carbohydrates. 
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SARCOMA OR EMBRYOMA OF THE KIDNEY IN INFANTS* 

Br Charles R. Robins, M.D. 
of ItrenAioiYD, Va. 

STUART CIRCLE UOSHTAL 

The type of tumor referred to in this paper is that of the rapidly growing 
tumor of the kidney found in infants and very young children and evidently 
of embryonic origin. These tumors have always been of interest and have been 
the subject of considerable study and investigation. Clinically they have com- 
monly been referred to as sarcoma of the kidney in infants, but histologically 
they have been described by a number of names, depending on the histological 
elements found. The first attempt to separate these embryonal tumors into a 
class by themselves and differentiating them from other kinds of growths, was 
made by Birch-Hirshfeld in 1894, and since then they have been studied and 
reported by various observers who have also advanced theories as to their 
origin. An unanimous opinion on this point has apparently not yet been 
reached. They are, however, always embryonal in origin and are the result 
of inclusion. 

The confusion in the nomenclature has been due not only to the variety of 
tissues found but to the findings of both epithelial and mesoblastic elements. 
The most interesting structures are the rudimentary tubules and glomeruli. 
The tubules are often quite definitely formed and show a lumen lined with 
cuboidal cells and with a basement membrane. The most frequent tissue-found 
and most predominating is the proliferating connective tissue which usually 
forms the stroma of the tumor and in which the other structures are situated. 
In addition to these characteristic constituents there may be found striped and 
smooth muscle fibre, cartilage, fat, bone, collections of epithelium, and a rudi- 
mentary substance from the nervous system. However, all of these tumors, 
whatever may be the predominating tissue, are evidently of the same origin, 
present the same history and characteristics and contain both epithelial and 
mesoblastic elements. They are therefore referred to as mixed tumors. In 
those cases where one element only is reported, the examination is doubtless 
incomplete. These tumors are usually rapid in growth and reach a very large 
size, often completely filling the abdomen of the infant before they are brought 
to the surgeon. They are usually smooth and globular in shape and the average 
size at the time of removal is that of a grape fruit. They usually occur in the 
substance of the kidney and the growth is expansive, displacing the normal 
kidney structure but not infiltrating it. The kidney tissue that is pressed upon 
atrophies, but the balance of the kidney retains its normal shape, appearance 
and function, and usually presents itself as a nubbin projecting from the peri- 
phery of the tumor. The tumor apparently presents a very definite capsule 
which, however, is adventitious. Metastases are relatively infrequent and the 
lymphatics are almost never involved. Notwithstanding this these tumors have 

* Read before the Southern Surgical Association, Memphis, Tenn., December. 1922. 
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been found to be intensely malignant with a high rate of primary mortality 
from operation and a high rate of recurrence, so that a total mortality rate 
including that of operation and recurrence has been reported as high as ninety- 
three plus per cent. 

Recently, Loughnane, quoted by Mixter, reports, of thirteen personal neph- 
rectomies, there was one death from operation only and the late results were • 
Results unknown, three cases ; survived three years or more, four cases ; alive 
and healthy two and one-half years after operation, two cases ; died from inter- 
currence of phthisis within three months, one case. This is the most favorable 



Fig. i. — C eneral appearance of tumor growing in lower pole of kidney with a perfectly normal 

upper pole. 


group of results that I have been able to collect, and is I think unusual. It may 
be that the cases were detected and operated at a very early period or the cases 
may have been selected for operation. However, other reporters who have had 
cases to survive have found that this has taken place in advanced cases also. In 
the cases reported by Mixter there was an operative mortality of thirty-five per 
cent, in fourteen nephrectomies and nine survivals, and of these all showed 
rapid recurrence and death except one who was alive and well three and one- 
half years following nephrectomy. The symptomatology is quite different 
from that of malignant disease of the kidney in adult life. Hemorrhage is quite 
infrequent and urinary findings are negligible. This is quite easily understood 
when the tumor is examined. It is a tumor in the kidney and not of the kidney 
and that portion of the kidney which is not affected by pressure is perfectly 
normal. The patient is usually somewhat ansemic looking, usually suffers to 
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some extent from digestive disturbance but there are no characteristic or 
pathognomonic symptoms, and the diagnosis of the case is involved in finding 
the tumor. This is usually quite accidentally discovered by the parent. The 
tendency for children to have enlarged abdomen in various conditions as a rule 
prevents the parent from suspecting a serious condition, and the absence of 
symptomatology does not suggest the calling in of a physician until the disease 
is well advanced. The majority of these cases undoubtedly are discovered in 
children’s hospitals where routine examinations are made of all cases. As to 
the outlook in this condition, it would appear that better results may be secured. 
If the family physician and pediatrician are on the outlook for them they will 
doubtless be discovered when the tumor is still small and before the general 
health of the patient has been affected. 

Radiation has accomplished so much in other conditions that it should be of 
great value in this. The complete removal of the tumor in favorable cases with 
subsequent radiation should give better ultimate results. The diagnosis de- 
pends on finding the tumor, which is usually of firm consistency, globular and 
of regular outline, with a certain amount of mobility in operable cases and 
which can be traced to the kidney region. Should doubt exist as to the nature 
of the tumor, ureteral catheterization and a pyelogram will be of great value. 

My own experience is limited to four cases, only one of which will be 
reported. This case is of interest because the specimen gives a very typical 
example of the tumor and because the patient is still alive and in robust health 
after the operation. 

Case Report -. — Number 26-7. R, M. F., twelve months of age. Male. Patient 
referred on January 4, 1921, on account of a lump in the right side of his abdomen. 

His mother stated that his abdomen had always looked full but she had not 
noticed any lump in it until three days ago when it was noticed when the baby 
was on its father’s lap. The baby docs not seem to suffer any discomfort, has 
always been hearty and bowels normal, but has looked rather delicate. He had 
been suffering from a suppurating middle ear, but his mother said that he appeared 
to be picking up some and she had not noticed any loss of weight. She had not 
noticed anything abnormal about his urine. 

On examination the patient was found to be rather pale looking with prom- 
inent veins. The abdomen was distended and in the right side of the abdomen 
a globular tumor was found nearly filling the entire abdomen. It could be palpated 
posteriorly in the right kidney space and flank and seemed to be somewhat 
attached at this point although freely movable. The pelvis and subcostal region 
appeared to be dear and the tumor projected anteriorly. A diagnosis of sarcoma 
of the kidney was made and operation advised which was done two days later. 

The incision was made in the semilunar line and on opening the abdomen the 
ascending colon and small intestine were found displaced to the left by the growth 
of the tumor. The peritoneum was incised external to the ascending colon and 
the kidney removed from its bed without difficulty. The pedicle was isolated and 
the vessels and ureter ligated separately. At the lower pole of the kidney an 
aberrant artery and vein were found to enter. These were ligated separately. 
There was comparatively little bleeding and this was easily, controlled, the 
peritoneum was sutured and the abdominal wound closed without drainage. 
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The tumor was about the size of grape fruit and sprang from the lower pole 
of the kidney, the upper portion of the kidney being quite normal. A number of 
vessels radiated from the hilum to the periphery of the tumor. The patient stood 
the operation very well and was only slightly shocked. Following the operation 
his temperature went up gradually until it reached 102, where it remained until 
the eighth day following the operation when it dropped suddenly. In the mean- 
time he had developed a discharge in his left ear, which had previously been in- 
fected. This apparently accounted for the temperature. He was discharged from 
the hospital two weeks after the operation, apparently in excellent condition, and 
three months later his mother wrote that “ the baby is doing lovely. He had some 
trouble with his ear for a while but made a complete recovery. He sleeps fine, 
is real fat and crawls any and everywhere.” In October of this year she wrote 
me that he had a double pneumonia in the spring and had been very ill but had 



Fig. 2. — Specimen split open. Upper pole and pelvis normal. Apparent capsule made of dis- 
placed and thinned kidney substance and kidney capsule. 

recovered from that. A week later she brought him to my office where I made an 
examination and found him in excellent health, his wound nicely healed and no 
evidence of any tumor or swelling. 

The following is the report on the tumor, made by Dr. Ward H. Cook, 
Professor of Pathology in the Medical College of Virginia : 

“ S-22-546. — Specimen received in Kaiserling’s fluid No. 1 in which it has 
been preserved since January 6, 1921. 

The specimen consists of an ovoid tumor 11x8x7.5 cm. which occupies the 
lower pole of a small lobulated (infantile) kidney (Fig. 1). Excepting perhaps 
in the thinned lower tip of the organ, the tumor is definitely encapsulated by 
fibrous tissue which is continuous with the capsule of the kidney. The tumor 
tissue is softer than the kidney substance, is faintly lobular but otherwise 
homogeneous in the upper portion, marked by a wedge-shaped fibrous septum 
mesially, soft and friable laterally, and contains large rounded masses of soft 
thready consistence in lower third. (Fig. 2.) 
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Microscopic . — Sections are examined from every portion distinctive in gross 
appearance. These show a lobular tumor, the lobules of which vary greatly in 
size and form. The larger lobules consist of short, closely set, spindle-shaped 
cells indistinctly separated into small groups by vascular spaces of capillary 
structure and delicate, twisting strands of fibrous tissue. Occasionally within 
such groups there is perfect epithelial differentiation in the form of tubules of 
single-layered cuboidal cells and glomerular structures composed of vascularized 
plugs of fibrous tissue, somewhat lobulated, covered by low cuboidal cells and 
projecting into a dilated tubular structure. Other cell groups show epithelial 
differentiation less perfect, both as regards convoluted tubules and glomeruli, 
yet definitely indicated. 

Other lobules consisting of small rounded cells with relatively large deeply 
staining nuclei show a similar tendency. Some of the cells, having developed 
more cytoplasm, are to be seen in rosettes which occasionally are found with a 
definite lumen, thus assuming an acinar structure. The epithelium-like cells 
which make up such acini arc sometimes in two or even three rows. Still other 
areas of the tumor exhibit small, more widely separated lobules, each of which 
contains what appears to be a rudimentary structural unit of the renal corfex. 
The formation of glomeruli is a striking feature. Mitotic figures are of frequent 
occurrence throughout the tumor. Careful search fails to reveal either smooth or 
striated muscle fibres. | 

The tumor is evidently derived from a portion of the anlage of the 
metanephros which has retained its embryonic character and growth activity. It 
is producing epithelial and connective tissue elements and probably also endothelial 
structures. Diagnosis : Mixed tumor of the kidney.” 
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By Frank K. Boland, M.D. 
of Atlanta, Georgia 

Many cases of rupture of organs without an external or penetrating 
wound have been reported. The liver, spleen, kidney, stomach and intestines 
have been ruptured in this manner. Of all organs exposed to such an injury 
the kidney appears to be the most susceptible. Kuster, 1 Herzog 2 and others 
have recorded several cases ; the writer has reported three. 3 Kuster 4 believes 
that such rupture is due to hydraulic pressure within the kidney. Other 
writers attribute the injury to pressure of the distended kidney against the 
transverse processes of the vertebrae, or to the pressure of the ribs or the 
diaphragm or other muscles. Severe muscle strains from pulling, jumping, 
lifting an heavy object or a sudden twist of the body have been mentioned 
as causes. 

If such factors as these may rupture a normal kidney, it is not remarkable 
that a diseased kidney might burst from less force or from no apparent extra- 
renal force at all. A few cases of spontaneous rupture of pathological kid- 
neys are to be found in the literature. It is not believed that a perfectly 
normal kidney could rupture spontaneously. Wunderlich 5 described the 
condition in 1856 and called it spontaneous apoplexy into the capsule of the 
kidney. Lippens, 0 in 1913, collected twenty-three cases, two of which were 
bilateral, and Wade, 7 in 1915, stated that thirty cases had been reported. 

The common underlying pathological cause has been acute or chronic 
nephritis. The case described by Thomas 8 occurred in an hydronephrotic 
kidney filled with stones. In some instances an hsematoma has formed under 
the capsule of the kidney, but usually the capsule ruptures and blood escapes 
into the perirenal fat, producing a large hsematoma. 

The present case is spoken of as spontaneous hsematoma instead of spon- 
taneous rupture because the hsematoma, on account of its enormous size, was 
the outstanding picture rather than the comparatively small rupture. The 
case is unique for two reasons : First, because the writer has been unable to 
discover in the literature the report of a similar condition occurring in a 
neoplasm of the kidney; and second, because the rupture of the kidney and 
formation of the hsematoma were the first signs of the disease manifested 
in the case. Previous to this time the patient had been in good health, and 
presented no symptoms which would lead one to suspect her of having any- 
thing wrong with the kidney. Apparently the rupture occurred early in the 
course of the disease. 

* Read before the Southern Surgical Association, Memphis, Tenn., December 

13, 1922. 
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Case Report . — The patient was white, female, fifty-one years old. Two chil- 
dren, the youngest seventeen. Her past history negative, except several years ago 
she had a vaginal hysterectomy for prolapsus with satisfactory results. At ten a.m., 
August 23, 1922, while walking, she was seized with a sudden violent pain in the left 
loin, accompanied by extreme weakness, faintness and nausea. She was taken home 
and seen by her physician within two hours of the onset of the condition. He 
found her in a state of collapse, with a very weak pulse, a distended abdomen, and 
an easily discernible mass in the left loin. She was then vomiting and on account 
of this symptom, and the distention, his first thought was of intestinal obstruction. 
High encmata, after several trials, gave a large evacuation of faeces and gas, and 
the general condition of the patient improved. Six or eight hours later she 
relapsed into her previous critical condition, and the mass in the loin had reached 
its maximum size. The pain was still very severe, and morphia was given. The 
abdominal distention recurred, and was relieved with difficulty. 

It was not known whether the patient voided urine while expelling the ene- 
mata, but twelve hours following the beginning of the attack eight ounces of 
urine were obtained by catheter. This specimen was perfectly clear, acid, with a 
specific gravity of 1026, no albumen, sugar, pus, nor blood, and no other abnormal 
elements except a few hyaline casts. 

The patient was first seen by the writer thirty hours after she was taken sick. 
She was then markedly distended, and a high colonic irrigation brought away 
much gas and the dark fluid from previous injections. She had passed about 
twenty ounces of urine since the trouble first began, and the examination of a 
second specimen was also negative for abnormal constituents. She drank some 
water and had perspired profusely. Any movement of her body brought 
on nausea. Her pulse was 90, regular and weak; respiration 20 and shallow; 
temperature 99 Blood count showed 8000 leucocytes. Heart and lungs 
negative. No swelling of the extremities. Pelvic examination threw no light 
on the condition. 

The mass in the left loin was the size of one’s head and extended toward the 
pelvis. It was tender, hard and immovable. Gentle inflation of the descending 
colon with air showed that the mass was retroperitoneal ; it could not be the 
spleen, therefore it must be the kidney or about the kidney. The case gave one 
the impression of a hydronephrosis, due to the sudden kinking of the ureter or 
blockage by a stone. There was no X-ray equipment available, and the weak- 
ness of the patient and difficulty of moving her seemed to contra-indicate the use 
of the cystoscope. A kidney functional test was not performed. The acute- 
ness and severity of the condition, without any previous history as a guide, 
called for an exploratory operation. 

Under ether anesthesia a posterior oblique incision was made over the left 
kidney. The mass proved to be the kidney, its lower pole enveloped by an 
hematoma 22 cm. in diameter, apparently held within the perirenal fat. The 
whole was easily loosened and delivered, with but very little bleeding. Hemor- 
rhage from the kidney seemed to have stopped. It was observed that a new 
growth, 7 cm. in diameter, probably malignant, occupied the lower third of the 
organ. The remaining two-thirds, though normal in color and consistency, 
seemed to be shrunken, and the renal vessels and ureter smaller than usual. From 
this it was inferred that the kidney was performing but little function. A 
nephrectomy was done since the patient’s previous good health warranted the 
belief that the other kidney was excreting normally. 

Examination of the excised organ showed that it had “blown out” at its 
lower pole through the new growth, producing hemorrhage and the enormous 
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hsematoma. What excited the rupture at this particular time could not be deter- 
mined. It could not be proved that a large vessel had become invaded by the 
growth. The pathological diagnosis of Dr. John Funke was spindle-cell sar- 
coma. On account of the fatty tissue found in the growth he thought it might 
have started as a lipoma. 

The patient passed eight ounces of urine twelve hours after the operation, 
and the amount gradually reached normal. The urinalysis report a short time 
ago was negative, and recent skiagrams have failed to show any metastases. She 
has received several exposures to deep X-ray therapy, and her condition to-day 
seems excellent. In the presence of malignant neoplasm, rupture of the kidney 
was considered a fortunate circumstance since it called attention to a condition 
which otherwise would not have been recognized until it was much 
further advanced: 
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URETERAL INJURIES DURING PELVIC OPERATIONS* 

By John M. Maury, M.D. 

of Memphis, Tenn. 

Accidental injury may occur to one or both ureters and may be inflicted 
with ligature, clamp or scissors. 

Ligation . — Events developing subsequent to ligation depend upon whether 
one or both ureters are ligated and the length of time elapsing before remedial 
measures are instituted. Unilateral ligation done accidentally, provided the 
other kidney is sound, usually passes unnoticed. The other kidney silently takes 
upon itself the function of both or, at most, there is no more evidence clinically 
than tachycardia with pain and tenderness over the loin of the affected side 
(Robinson), 1 Judd, 2 Frankenstein, 3 and others have taken advantage of this 
fact to deliberately ligate and drop one ureter in operating upon cancer of the 
bladder involving one ureteral orifice when it was found inexpedient to implant 
the resected ureter into the bladder. In rare instances anuria has resulted from 
reflex suppression after ligation of one ureter, as in a case mentioned by 
Robinson 1 in which decapsulation of the sound kidney restored function. If 
infection already exists it will nearly always be necessary to remove the kidney. 

The results of ligation are manifest in the kidney, the ureter above the seat 
of ligature, and in the ureter at the point of application of the ligature. 
Animal experimentation has shown that dilatation of the ureter and pelvis of 
the kidney begins at once after ligation, with progressive impairment of kidney 
function until at the end of four or five weeks the kidney is functionless. Up to 
a certain point in the progressive damage which is taking place in the kidney, 
release of back pressure by nephrostomy or deligation may result in restoration 
of function to normal. The time within which restoration to normal may 
occur is set by Johnson, 4 from animal experiments, at two weeks from the 
time of ligation. 

It is probable that this is at least approximately true in man, for in a 
case reported by Caulk and Fischer,® in which both ureters were ligated, double 
nephrostomy on the eighth day was followed by complete restoration of 
function, and there are other cases reported of return to normal function after 
a shorter period of occlusion. 

The damage done locally by the ligature may vary in degree from slight 
trauma, quickly repaired, to complete occlusion by cicatricial formation at the 
point of injury. The amount of damage seems to be directly proportionate to 
the length of time the ligature remains in place. In animal experimentation, 
where the ureter is isolated and tied, greater damage results than after acci- 
dental ligation during operations where more or less of surrounding tissues 
are included in the ligature. This is proven clinically by m any reported cases 

* Read before the Southern Surgical Association, at Memphis, Tenn., December, 1922. 
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in which prompt loosening of the ligature has resulted in immediate and 
permanent restoration of ureteral function. 

Kolb 0 removed a ligature, accidentally applied, after twenty-four hours 
and at autopsy shortly after there was no evidence of necrosis at the point of 
ligature. Kroemer 7 reports two cases in which immediate loosening of the 
ligatures gave permanent relief. 

Even complete cicatricial occlusion may not be permanent. In the article 
by Caulk and Fischer, above alluded to, the process of canalization after cica- 
tricial occlusion following ligation in animals is beautifully illustrated, showing 
complete repair in six weeks ; and in their case in which double nephrostomy 
was done on the eighth day after bilateral ligation, repair of the ureters was 
complete, with passage of urine by the bladder, on the fifty-eighth day. 

Clamping . — Judging from what may be found in the literature, injury from 
clamping is a rather rare incident but, as one would suppose, results in greater 
damage over a larger area. 

The injury resulting is either a necrosis with fistula formation or a more or 
less complete stricture, depending upon how long the clamps remain on. 

Furness 8 mentions a case in which clamps were accidentally applied to both 
ureters, and though they remained on only seven or eight minutes both ureters 
sloughed, fistulae forming on the eighth and twentieth days. 

In a personal experience the left ureter was accidentally clamped but 
immediately released. Had I then been aware of the result in Furness’ case I 
would at least have considered the advisability of doing a resection with anas- 
tomosis. Nothing was done, however, and the patient made a good clinical 
recovery though it is possible and even probable that stricture for- 
mation resulted. 

Severance . — Injury by the scissors means either a simple severance of the 
organ or the removal of a segment. Fortunately this injury is usually de- 
tected at once. Either there is an escape of urine which tells the tale or the 
severance of a tubular stricture of such size arouses suspicion which leads to 
an examination and detection of the injury. If not detected there results the 
usual signs and symptoms of urinary infiltration. 

Case Report . — On November 3, 1921, E. R., a colored woman, was admitted 
to the Memphis General Hospital. Married five years, no pregnancies. Menstrua- 
tion normal. Urine showed an occasional pus cell and an occasional granular cast, 
no albumin. Blood count normal. Wassermann negative. Physical examination 
was negative except for the presence of a smooth, solid tumor filling the lower 
abdomen and reaching within two inches of the ensiform. Pelvic examination 
showed the cervix high up posteriorly and the tumor almost filling the pelvis. 
Diagnosis ; myofibroma. 

Operation November 8, 1921. Realizing that the tumor in its growth had 
probably brought the bladder above its normal position, the abdomen was entered 
just below the umbilicus and the wound enlarged both upward and downward. 

On delivering the tumor, the bladder was at once seen to be spread out on its 
anterior surface, reaching upward to the umbilicus and well out on both sides. 
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Its walls were quite thin and so adherent to the fibroid that on stripping it down 
a rent two and a half inches long was torn in its summit. The uterus and broad 
ligaments were low in the pelvis and could not be reached until the last steps in 
the removal, but by rotating the tumor backward the cervix could be reached 
and the tumor removed from below upward. 

Being fully aware of the fact that the ureters must lie in an abnormal position, 
every care was taken to prevent injury to them and only blunt dissection was 
employed until it was thought that they must be safe. Nevertheless, they were 
both cut in the last stages of the operation but at such a point that implanation into 
the bladder could be made without tension. Two lateral flaps were made at the 
end of each ureter by longitudinal incision three-eighths of an inch long dividing 
the anterior and posterior walls. After drawing the ureters through an oblique 
puncture in the bladder wall these flaps were bent outward and stitched to the 
mucosa with a single fine catgut suture. A single fine silk suture on the outside, 
going through muscularis and periureteral structures, served to fasten the bladder 
snugly around the ureter and prevent its being pulled out. The tear in the bladder 
made the implantation particularly easy. The bladder wound was closed and the 
operation completed in the usual manner. A urethral catheter was kept in the 
bladder for ten days. 

Her convalescence was unusually smooth. The urine, which at first was 
bloody, soon cleared up and a cystoscopic examination before she left the hospital 
showed urine discharging from both ureters. No attempt was made to catheterize 
the ureters at that time but she was passing about forty-five ounces a day, sp. gr. 
1016, acid and normal except for a faint trace of albumen and an occasional 
pus cell. 

Three months later another cystoscopic examination was made by Doctor 
Cullings and the following report returned : — “ Cystoscope introduced into bladder 
without difficulty. Bladder mucosa apparently normal except for several small 
areas at the base showing slight congestion, and a few small bits of pus membrane 
adherent to these areas. Natural ureteral openings normal in appearance except 
for a rather ‘ ironed-out ’ appearance. Catheter introduced into both right and 
left and passed up each about one inch. Both openings still show inter- 
mittent contractions. 

“Artificial ureteral openings appear above on the post-bladder wall about one 
and one-half inches from original opening and are separated by a distance of 
about two inches. Each is marked by a small pedunculated body about the size of 
a B.B. shot. Right opening is situated just above the pedunculated body marking 
its location and is quite large. Left opening is located on the lower surface of 
the pedunculated body of that side and is very small, in fact so small that close 
inspection is necessary to identify it. There is an intermittent pulling in of both 
ureteral openings not unlike that of the normal, but no swirl of urine can be de- 
tected from either. Catheter passed up to right pelvis with ease. Urine dis- 
charged at normal rate at first but soon slowed down to an occasional drop. At 
first, discharge was intermittent as in the normal. Catheter could only be passed 
into the left ureter to a distance of one-half inch, where obstruction was met. 
Very small catheters and also very stiff ones were used in an effort to get by the 
obstruction but at no time could any of them be passed far enough to include 
the catheter eye. Phenolsulplionephthalein, i c.c. injected intravenously 
appeared in the urine of the right kidney in twenty-three minutes. I feel rather 
sure that this is not entirely accurate as the discharge of urine through the 
catheter was not normal at that time, having slowed down considerably. Ihe 
phthalein output in two hours was 54 per cent. ’ 
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After injecting the right pelvis with 25 per cent, sodium bromide solution 
a pyelogram was made by Doctor Conly who reported that “ The pelvis appears 
large, but in relation to the size of the calyces it is regarded as normal. The 
ureter does not appear at all dilated.” 

Blood examination showed urea nitrogen to be 35.28 and creatinin 2.36 mg. 
per 100 c.c. 

Although during the operation every effort was made to prevent traumatic 
injury to the structures and the immediate result was perfect as shown by the 
cystoscopic examination two weeks after operation, the final result was a com- 
plete blocking of the left ureter, probably from cicatricial contraction one-half 
inch above the anastomosis, and impaired function of the remaining kidney as 
shown by the moderate retention of urea nitrogen and creatinin in the blood 
though the elimination of phthalein was normal. 

Treatment . — The knowledge of accidental injury by ligation implies that 
both ureters have been tied. This, of course, means that the condition must be 
remedied or the death of the patient will result. The remedial measures 
which may be employed are five : (1) Removal of the ligatures. (2) Im- 

plantation of at least one ureter into the bladder. (3) Uretero-ureteral 
anastomosis on one or both sides. (4) Nephrostomy. (5) Severing one or 
both ureters and bringing the proximal ends to the skin surface. 

In considering what remedial measures to employ, it must be kept in mind 
that the patient, in the near past, has already been subjected to a major oper- 
ation and usually a serious one, because it is in the bad cases that the accident 
occurs. Removal of the ligatures is the procedure of choice and when done 
early there is good reason to expect a satisfactory result. It is more easily 
accomplished when undertaken before the organization of wound exudates 
has obscured the field. If for any reason there is delay, the least that one 
may expect is more or less complete stricture formation with incidental damage 
to the kidney, and simple deligation will not suffice. In order of choice, uretero- 
vesical implantation, uretero-ureteral anastomosis or nephrostomy may be em- 
ployed. In the event of the patient’s condition precluding the possibility of 
choice, the least time consuming procedure must be followed and this is neph- 
rostomy. Double nephrostomy may be done in a few minutes with the expecta- 
tion that absorption of the ligature and canalization will result in due course of 
time while the condition of the patient may make an anastomosis a formidable 
procedure. If canalization is not satisfactorily accomplished the patient is in 
good condition for anastomosis or implantation. Severing the ureter and 
bringing the proximal end to the surface has been employed, but one can hardly 
imagine conditions under which one of the other methods would not serve a 
better purpose. 

Injury from clamping, when it is necessary to do anything, means that 
the injured area must be resected and the problem of repair is then the same as 
when the ureter is accidentally severed. Whether simple ligation above and 
below the seat of injury, uretero-ureteral anastomosis or a vesical implanta- 
tion shall be done, will depend upon the choice of the operator, the location of 
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the injury and the condition of the patient. Peterson 0 recommends the invagi- 
nation and the end in side methods as giving the best results of the various 
methods of anastomosis. 
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TYPHOIDAL OSTEOMYELITIS* 

By Nathan Winslow, M.D. 

of Baltimore, Md, 

FROM THE DEPARTMENT OF SURGERY, UNIVERSITY OF MARYLAND 

Notwithstanding 0.S2 per cent, of all typhoid cases develop metastatic 
bone disease and 0.45 per cent, of all osteomyelitic lesions are typhoidal 
(Murphy), but scant consideration has been given the subject by American 
writers. As long ago as 1835, Maisonneuve 1 recognized osteomyelitis as a 
complication of typhoid. In 1876, Keen 2 from an analysis of thirty-seven 
cases decided that a definite connection existed between the attack of typhoid 
and the subsequent bone affection, but it remained for Ebermaier, 3 in 1889, to 
isolate in pure culture the typhoid bacillus and thereby establish definitely the 
dependence of the bone manifestations upon the initial disease. Whilst the 
bone distempers consecutive to typhoid fever are most commonly due to the 
typhoid bacillus, the abscess may be the seat of a mixed infection, or it may 
contain the pus cocci or it may be sterile. Of the fifty-one cases of inflamma- 
tory bone disease presumably of typhoidal origin collected by Keen in a second 
paper 4 published in 1S98, thirteen grew the ordinary pyogenic cocci and 
thirty-eight the typhoid bacillus alone or in combination with other bacteria. 
Ebermaier was the first to call attention to the typhoid bacillus soon leaving the 
blood-stream and seeking refuge in the bone-marrow. From the marrow of a 
piece of rib secured at the autopsy upon a man who had died of intestinal 
hemorrhage he grew in culture media a few colonies of this microbe. A strik- 
ing peculiarity of this habit, however, is the lack of development of manifest 
focal disturbances. Unless it becomes activated the host is oblivious of being a 
carrier. Why these bacilli, after varying periods of latency, are suddenly 
aroused into pernicious activity, no one has as yet satisfactorily explained. 
Keen believes muscle strain is a sufficient provocation to arouse their malevo- 
lent tendencies ; Bondet 5 attributes it to slight traumata incurred by the use of 
the ice baths, and Fogh, 0 amongst others, to a blow. LeFilliatre 7 has seen it 
follow fatigue. Mouisset s mentions it as having occurred at the site of an 
old fracture, and Finlayson 9 in the scar of a tubercular lesion. 

While typhoidal osteomyelitis may occur during the fever or in unusual in- 
stances after the lapse of years, the period of defervescence is the commonest 
time. Bunts 10 reports the recovery of a pure culture of typhoid from a tibial 
abscess, seventeen years after the appearance of the attack. Fogh 0 mentions 
their existence for twenty-three years in the femur ; Tubby and Hicks, 11 for 
thirteen years in the ulna; Gore, 12 for eleven years in the frontal bone, and a 
number of observers for periods ranging from a year upwards. More mysti- 

* Read before the Southern Surgical Association, at Memphis, Tenn., December 
12, 1922. 
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fyiug, however, are those cases with open sinuses for months and years which 
yield a pure culture of the typhoid bacillus. According to the modern concepts 
of bacteriology when drainage exists the original typhoid infection should be 
crowded out by the pyogenic cocci ; yet Sultan 13 reports a case in which a pure 
culture of the bacillus typhosus was obtained from an open sinus of six years 
standing, and Parsons 14 a case from the pus of which at operation the typhoid 
bacillus alone was grown, but from the resulting sinus, six weeks later the 
B. typhoideus associated with the staphylococcus pyogenes aureus. 

As long as a person shelters a single bacillus, he is a menace not only to 
himself but also to the community. The supposition is that from time to time 
bacterial emboli are swept into the blood-stream to find lodgment at other points 
or to be filtered out by the kidney and passed in the urine. To this behavior 
is attributed the successive metastatic bone explosions. Bigelow, 15 has 
reported an instance of a typhoidal sinus acting as a source of infection to 
others. Fruit handled by the patient served as the intermediate agent. The 
intensity of the primary attack does not have any particular influence on the 
severity of the bone lesion. A mild case may be followed by a very acute osteo- 
myelitis and vice versa. 

The disease is scarcely ever acute, almost always chronic. Although only 
one bone is usually involved, it is not uncommon for more than one bone to be 
attacked either simultaneously or successively. Frequently there are several 
consecutive periods of activity succeeded by symptomless intervals, after any of 
which resolution or suppuration may occur. As a rule constitutional symptoms, 
if any, are trivial. Fever is generally absent, but occasionally there is a 
moderate rise in temperature. The initial symptom is pain followed by tender- 
ness and swelling in one or more bones. At first the pain is vaguely seated and 
fleeting, but it soon localizes and becomes lancinating and is more acute at 
night than during the day. The least pressure exacerbates it. Not until some 
days after the onset of the pain does tumefaction appear. The lump develops 
slowly and is usually limited to a small area. In a few cases the pain is the sole 
symptom of the bone involvement. Even after weeks or occasionally years of 
freedom from symptoms the pain and swelling may reappear at the same or 
another site and abscess form. More than one such oscillation may occur, 
followed by complete cure or suppuration. The skin at first is healthy. Only 
later does it become thin, violaceous and fixed. If abscess occurs, fluctuation 
may be detected. Local heat is but rarely present. The leucocyte count is usually 
within normal limits, but a leucocytosis of 15,000 to 20,000 has been observed 
with a polymorphonuclear ratio up to 89 per cent. According to Matthes, a 
persistent bradycardia in inflammatory bone disease is indicative of a typhoidal 
infection. The presence of this sign in an arthritis suggested to him the pos- 
sibility of its typhoidal origin. The correctness of the impression was con- 
firmed by bacteriological studies made after the death of the patient, who had 
had typhoid fever fifteen years previously. Any or all of the bony constituents 
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may be involved, thus has arisen the various terms used in describing the 
malady, vis., periostitis, osteo-periostitis ; osteomyelitis, bone abscess, etc. A 
periostitis may terminate by the formation of exostoses. The tibia, femur and 
ribs in the order named, are the bones most often attacked, but no bone 
is immune. 

This affection has been mistaken for luetic, tubercular, sarcomatous and 
the common pyogenic bone diseases. Syphilitic involvement of the long bones, 
the tibia and femur excepted, is unusual. Lues is preeminently a disease of the 
-flat bones. When the long bones are affected there is a marked tendency to 
bowing. Its symptoms are less acute ; the osteoscopic pain more pronounced 
and suppuration more infrequent than those consecutive to typhoid. A positive 
AVassermann test, a characteristic luetic skiagraph, a history of a syphilitic 
taint and a benignant anti-luetic treatment are most helpful in cases of doubt. 
Tuberculosis preempts the epiphysis. Seldom, if ever, does it involve the shaft 
primarily. Pyoccocic osteomyelitis occurs at the same age as the bone lesions 
consecutive to typhoid and like the latter by preference attacks the tibia ; but 
typhoid osteitis is always preceded by enteric fever, its evolution is not so rapid, 
its fever as high, the leucocytosis as marked or the pain and tenderness as 
intense. Sarcoma announces itself by tumor formation evident to both sight 
and touch, as well as by the distinctive radiograph. 

The disease usually runs a benign course. Either the plastic or the sup- 
purative type may subside spontaneously. There is a marked tendency, 
however to chronicity. Amongst others, Klemm, 10 * 1T > 1S > 10 Wiirtz , 20 and 
TJrbantschitsch 21 have reported fatalities. 

Prevention is rather to be desired than cure. Patients recovering from 
typhoid fever should be warned against injury to the osseous system and 
fatigue. For pain, repose in bed, friction and hot compresses have been used 
with success. The question of surgical intervention is largely a matter of judg- 
ment. Some cases resolve spontaneously ; others are cured by simple incision 
and drainage and still others require repeated operations before the disease is 
finally brought under control. Especially is this true of incomplete operations 
upon the costal cartilages. As a rule the entire cartilage must be excised to 
•obtain a permanent cure. Insufficient operations lead to sinus formation which 
may persist for years before finally closing. AYhenever operation is under- 
taken, the medullary canal should be opened, otherwise hidden pockets of pus 
and sequestra containing cavities may be overlooked, thereby subjecting the 
patient to an ineffective ordeal. Most surgeons have thought it necessary to 
•drain these wounds, but Unger , 22 Dupraz , 23 and Lilienthal, 24 - 23 closed their 
incisions and obtained healing by first intention. 

The status of vaccine treatment is still unsettled. Some observers have 
reported remarkable results. Sharpless , 20 Rosenberger , 27 Emile-AVeil , 28 
Sicard and Robineau , 29 and Dachtler , 30 have conclusively shown that under 
the influence of vaccines typhoidal osteomyelitis can be cured with the great- 
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est rapidity. Emile-Weil 28 has treated eighteen cases with stock solutions of 
triple vaccine, two of which were consecutive to paratyphoid B. An account 
of these cases has been incorporated by Cheron (These, Paris, 1921) into his 
inaugural thesis. The reports of five of these cases were published in the early 
part of 1917, with the following results : Cure in three weeks of a suppurative 
typhoidal fistula of two years duration after seven operations had proven futile ; 
cure in one week of a patient suffering for eleven months after three unsuc- 
cessful operations; amelioration in two cases after fifteen days of treatment; 
failure in a single instance only. Later in 1917, in conjunction with Chevrier 
he records seven additional cases. Two non-suppurative cases treated with 
vaccines alone had remained completely cured more than six months. Of the 
suppurative, one was cured, two improved and two unsuccessful. The injec- 
tion may be made into the lesion or at a distance. Sicard recommends sixteen 
injections at two day intervals. Sharpless injected first 90,000,000 dead bacilli, 
followed at ten day intervals by 180,000,000. Rosenberger closed a fistula after 
seven injections of an autogenous vaccine. 

The purpose of this paper is to call attention to osteomyelitis as a relic of 
typhoid fever; to tabulate the cases in which the B. typhosus has been found 
and in particular to place on record two additional cases. 

Case Reports. Case I. — A white female, aged twenty-four, entered the 
University Hospital, Baltimore, October 11, 1921, for a soreness in the right thigh. 
Two years ago last August, she had had a typhoid fever of 8 weeks’ duration. Her 
convalescence was uneventful until 8 weeks after defervescence when she was 
suddenly seized with a lancinating pain in the lower part of the right thigh. After 
a few days this ceased as suddenly as it appeared. In January, 1921, she was 
delivered instrumentally of a full term but dead infant. The death was attributed 
by the physician in attendance to the length of the labor, not to a constitutional 
diathesis. No ill results followed the confinement and the patient was about her 
household duties in the usual time. Three months later while apparently enjoying 
the best of health, she experienced, without warning, a repetition of the pain. 
Like the first attack, this gradually subsided. Since the initial attack there have 
been five distinct recrudescences of the complaint, similar in all respects to the 
first but less severe. 

The present attack began 6 weeks ago. Three days after its inception she had a 
chill. Her condition gradually became worse and two weeks ago she had to go 
to bed. Even with the leg at rest the pain did not subside and she sought the hospi- 
tal for relief. Upon examination the affected leg looked normal; the skin was 
natural in appearance and the soft tissues not noticeably swollen. Deep pressure 
over the middle and inner aspect of the femur caused intense suffering. At this 
point the right thigh measured inches, the left 15-kt- The femur itself 

appeared thickened. The knee could be flexed voluntarily, but the act was very 
painful. By October 18th, the local symptoms had all become accentuated and 
fluctuation was definitely determined. The temperature had ranged since admission 
between 99 0 and 101° F. No history of traumatism could be elicited. The blood 
Wassermann was negative ; the Widal negative ; the leucocytes 20,000 with a 
ratio of 89 per cent, polymorphonuclears, 10 per cent, small mononuclears, and 
1 per cent, large mononuclears. The radiographer reported thickening and 
roughening of the periosteum along the middle third of the shaft of the femur 
suggesting an osteomyelitis. Despite the high leucocytosis and the negative 
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Widal, the history of a preceding typhoid followed by numerous attacks of pain 
in the bone with periods of activity and quiescence led to a diagnosis of post-typhoid 
osteomyelitis for the relief of which an operation was advised. 

On October 19, 1921, with the patient under ether, Dr. A. M. Shipley, in- 
cised the abscess and a quart of yellowish-green, odorless pus escaped. The femur 
lay freely exposed in the abscess cavity. The periosteal covering of this bone 
had been completely destroyed. Several small sequestra were seen protruding 
from it. These were removed. A hole was bored into the medullary canal and 
a considerable amount of flaky pus set free. A second trephining was made about 
two inches above the first and rubber tubes were inserted for Dakinizing purposes. 
The abscess cavity was packed with plain gauze. September 1, 1922, the patient 
reported the wound was still discharging. Cultures made from the pus obtained 
at the operation grew the typhoid bacillus alone.f 

Case II. — A white man, aged seventy, entered the University Hospital, 
February 3, 1921, for relief from a discharging sinus in the lower and front part 
of the right side of the chest. He had had an uncomplicated attack of typhoid 
fever in the summer of 1920. The first intimation of anything wrong was during 
convalescence when he noticed a tenderness at the site indicated. The discom- 
fort instead of improving gradually increased ; the skin became red and glistening ; 
an abscess finally formed and broke open. On admission there was seen over the 
8th costal cartilage near the sternal margin a sinus from which pus exuded. The 
temperature was 98; pulse 60; respiration 20. An X-ray examination did not 
reveal necrosis of either the rib or cartilage. The clinical impression was post- 
typhoid perichondritis. Operation, February 3, 1921, by Doctor Shipley. As the 
man’s condition did not warrant a general anaesthetic, the operation was done under 
local anaesthesia (0.5 procaine solution). The sinus was freely opened down to 
the cartilage of the 8th rib which was found to be the seat of a suppurative peri- 
chondritis. The diseased portion of the cartilage was excised; the soft tissues 
thoroughly curetted and three Carrel tubes inserted. The sinus persisted, however, 
until July 28, 1922, when it closed spontaneously, never to reopen. In this case no 
cultures were made until 9 months after the operation. Despite the existence 
of a sinus during all this time, the culture yielded the B. typhosus alone. 

A third case, undoubtedly tvphoidal in origin, came under my care during 
the same period. The patient, a white female, had had a typical attack of typhoid 
fever two years previously from which she made an uncomplicated recovery and 
was well for a year and a half subsequently, when her attention was directed to a 
painful lump over the 6th left costal cartilage near the sternal end. Gradually but 
progressively the mass increased until it had reached the size of a hen’s egg. It 
was round, tense, non-fluctuating and apparently fixed at its base to the rib car- 
tilage, but not very sensitive to touch. The overlying skin was bulging, but not in- 
flamed. The woman’s general health was unimpaired. Though the patient was 
told that the mass was probably a typhoidal chondritis, she feared cancer and 
demanded its removal. So on June 5, 1921, under ether anaesthesia, an incision 
was made into the mass permitting the escape of a few drops of a thick, odorless, 
sticky, creamy pus. The entire cartilage together with a portion of the 
adjoining rib and sternum was excised and the wound closed with the exception of 
a small aperture for the emergence of a gauze wick. A rapid cure resulted and 
the patient reported October 10, 1922, she had had no further recurrence of the 
trouble. Cultures were not made because the operation was done in the 
patient’s home. 

f A recent note from the patient states that the wound has closed and she is 
entirely well. 
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In my search of the literature, I could find only ioi cases of bacteriologi- 
cally proven osteomyelitis due entirely or in part to the B. typhosus. An 
analysis of their salient features gives the following information : 

Sex: Males 65: Females 2 9: Not given 7. 

Age, number in each decade 

i - io 10-20 20-30 30-40 40-50 50-60 60-70 70-80 Alan Boy Girl Not given 
4 20 26 16 12 1 2 1 8 2 1 8 

The youngest patient was 2 years old, the oldest 70. Twenty-four were under 
20; 50 under 30 and 32 over 30; the remainder were merely described as man, boy, 
girl or not at all. 

Bacteriological findings 

Bacillus typhosus alone 94 

Bacillus typhosus and bacillus coli communis 2 

Bacillus typhosus and staphylococcus pyogenes aureus x 

Bacillus typhosus and streptococcus pyogenes 2 

Bacillus typhosus and staphylococcus pyogenes citreus x 

Bacillus typhosus and pneumococcus 1 

Number of bones attacked in each case 

1 bone 68 

2 bones 23 

3 bones 2 

4 bones 2 

5 bones 4 

6 bones 2 

These figures show a total of 160 bone lesions in the 101 patients. 

Bone attacked and number of times 

Tibia 56 

Femur 27 

Ribs and costal cartilages 27 

Ulna 9 

Radius 7 

Mastoid 6 

Sternum 4 

Metacarpal 4 

Clavicle 4 

Humerus 3 

Metatarsal 3 

Parietal 3 

Phalanx (hand) 2 

Temporal 1 

Ilium 1 

Frontal r 

Pubic 1 

Fibula 1 
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Metastasis to the costal cartilages 


Under 20 1 

20-30 5 

30-40 6 

40-50 9 

50-60 0 

60 70 1 

70-80 1 

Young man 1 

Not given 3 


While infection of the skeletal system in general shows a predilection for 
people under 30, that of the costal cartilages occurs more frequently at a later 
period, namely 6 below and 17 over 30. 

The time of onset of the bone manifestation was: 


During attack 9 

First two weeks of convalescence n 

2nd to 6th week of convalescence 8 

During convalescence (time not specified) 53 

Months or years after convalescence 20 


The lesions varied from small superficial areas of caries to extensive de- 


struction of the bone. 

Progress 



Died Cured Healing 

Bone still enlarged 

Persisting sinus 

Not stated 

9 48 8 

1 

10 

25 


Four patients required 2 operations before cured and one submitted 
to 3 operations. 


Eighteen were of the acute type; 83 chronic. 

When sequestra were met with, they were described as small and were 
rarely over an inch long. 

Seldom was the diagnosis made or even suspected before the bacteriology 
of the pus was investigated. 

I did not find a single example of vertebral abscess substantiated by bact- 
eriological examination. Raymond and Sicard 31 mention having performed a 
laminectomy for an extradural lumbar abscess, but take pains to specify that the 
bone was not diseased. Guyot 33 attributed a lumbar abscess to the ravages of 
typhoid but said the patient did not present anything abnormal in the backbone, 
nor did he make any bacteriological study of the pus. 

Seven cases were reported as having followed an injury and one at the site 
of an old fracture. 

Bigelow tells us of 3 people having been infected with typhoid by a man 
with a sternal sinus. 

It is indeed remarkable, a disease as relatively common, as crippling, as 
stubborn to treatment as typhoid osteomyelitis has received so little attention. 

CONCLUSIONS 

1. Persistent bone pain with the history of a previous typhoid fever should 
suggest the possibility of a typhoidal osteomyelitis. 

2. In suppurative bone disease a careful investigation of the bacteriology of 
the pus is necessary for an accurate diagnosis. 
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3. When suppuration occurs surgery offers the patient the surest and 
quickest road to complete cure. 

4. Vaccino-therapy has been used with success in a few cases, botli sup- 
purative and nonsuppurative, with and without operation. 
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RADICAL OPERATION FOR CHRONIC EMPYEMA* 

By Carl Eggers, M.D. 
of New York 

In a recent article on chronic empyema f I have enumerated the various 
causes, both predisposing and real, which lead to chronicity. In the same 
paper I have dealt with the question of conservative treatment and with the 
treatment of superficial post-empyemic fistulas. 

This paper deals with the treatment of deep sinuses and cavities which 
have resisted such conservative measures, and it is therefore to be looked 
upon as a continuation of the above-mentioned article. 

It is my belief that the majority of patients suffering from chronic 
empyema will get well by the establishment of good drainage, aided by 
artificial sterilization of the cavity and attention to their general condition 
and hygiene. But in spite of these measures some patients refuse to heal. 
This applies not alone to those in whom it was impossible to sterilize the 
cavity, but also to those in whom superficial sterility had been obtained by the 
use of Dakin solution. I say superficial or surface sterility because none of 
the solutions used for irrigation are able to produce sterility of the deeper 
layers of the lining of a chronic empyema cavity. This is one of the reasons 
for non-healing and recurrence. Other reasons are found in the mechanics of 
the thorax, such as a rigid thoracic wall, a collapsed lung, a firm, unyielding 
pleura, pockets and recesses in connection with the empyema cavity, which are 
inaccessible to treatment, bronchial .communications and tuberculosis. 

The operative procedures necessary to bring these patients to a complete 
cure consist of more than simple drainage and irrigation. It is necessary 
to remove the obstacles to healing, be they an infected lining of the cavity, 
an unyielding pleura, narrow recesses, a rigid thoracic wall, a bronchial 
communication or tuberculosis. Not the same methods of treatment are indi- 
cated in all cases, nor is it always necessary to sacrifice a large number of 
ribs. The term radical operation is here used to indicate an attempt at the 
radical removal of the causes of non-healing, not as an attempt to produce 
complete collapse of the chest wall. 

This paper deals with 146 cases on which I have operated to date. The 
group includes cases from army and civil practice. Most of them had drained 
for from six months to two years, the longest twelve years. Nearly all 
patients had been under the care of a number of surgeons, and different forms 
of treatment had been tried. Most of them had been continuously on Dakin- 
Carrel treatment, some had had one or more radical operations and a few 

* Read before the New York Surgical Society, November 8, 1922. 

t Chronic Empyema. Its Etiology, Pathology, Diagnosis, Complications, Treat- 
ment and Final Results. By Carl Eggers, M.D., New York. Annals of Surgery, 
February, 1923. 
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were quite mutilated. They were very rebellious cases that showed no tend- 
ency to heal, whether the cavity was sterile or not. The decision to operate 
was based not alone on the length of time a patient had drained, but rather 
on the local condition found. It has been our aim to diagnose the condition 
as nearly as possible, and then institute that operative procedure calculated 
to cure it. For this reason all patients were subjected to thorough physical 
examination, laboratory study and examination with the X-ray, both without 
and with bismuth injection of the cavity. In this way it was possible to place 
them into one or the other of the groups described below. One should never 
attempt a radical operation with the idea of dealing with conditions as they 
are found during operation, but instead study the case carefully in advance 
and then plan the operation according to indications. To do the operation 
speedily, and with as little shock as possible, one should plan big and then go 
ahead and do it, not resect a rib or two, putter around and finally decide 
to resect another. 

The element of time alone is not sufficient to determine whether a radical 
operation is indicated, for even very old cases may sometimes be healed by 
the establishment of good drainage aided by Dakin-Carrel treatment. How- 
ever, if after the establishment of good drainage, a patient shows no tendency 
to heal, long after the time that it usually takes empyema patients to heal, and 
one recognizes faulty local conditions that are not likely to yield to conserva- 
tive measures, operation is indicated. Whether it should be done at that time 
depends on the general condition of the patient. If he is still ansemic and 
undernourished, one must wait, because any radical operation is apt to be 
connected with considerable shock. Conditions being favorable, the operation 
is advised. 

Previous to operation all patients who had not been so treated were put 
on intensive Dakin-Carrel treatment, with the establishment of good drainage. 
The severity of the infection was controlled by frequent culture of the secre- 
tions. Two objects were followed, either to bring about healing by these 
means, or if that failed, to have the field clean for a radical operation. 

With the exception of a few, in which there was a distinct contra- 
indication, all cases were operated on under general ether anaesthesia. No 
differential pressure apparatus is required because the lung either has been 
collapsed for a long time, and the patient has accommodated to it, or if 
the lung is compressed, extensive adhesions will prevent complete collapse 
after operation. 

There are several main groups of cases. 

1. Cases with an empyema cavity communicating with the surface by 
a narrow sinus. 

2. Cases with a long irregular sinus, often reaching from the opening in 
the chest-wall to the apex of the thorax. 

3. Cases with an ordinary chronic empyema cavity, the walls of which 
are so rigid that healing can not take place, or the walls of which are so 
infected that it is impossible to sterilize them. 
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4. Cases with a chronic empyema cavity that has communicating pockets 
or recesses which are not accessible to treatment. 

5. Cases with a chronic pneumothorax. 

6. Cases with bronchial communications. 

7. Cases with tuberculosis. 

Group I. — Cases with an empyema cavity communicating with the outside 
by a narrow sinus. 

Reference is made to only those cases in which the drainage is considered 
dependent and adequate, and which have been on Dakin-Carrel treatment 
without attaining the desired result. This group comprises twenty cases. 
These are often patients in whom drainage was established too low. As 
healing progressed the costo-phrenic sinus became obliterated, the diaphragm 
approached the thoracic wall and a narrow sinus developed, with more or 
less valvular action. Pus collections in the mediastinum or in the upper 
thorax, finding their exit on the lateral thoracic wall, also belong in this 
class. The treatment consists in the radical extirpation of the entire fistula 
together with all surrounding tissue, until a large opening into the cavity is 
obtained. The incision is so placed as to surround the fistula, the muscles 
are pushed back and a portion of from two to four ribs is resected, depending 
on the case. Usually only short pieces, two to three inches in length, have 
to be sacrificed. The entire fistulous tract, with its surrounding skin, new- 
formed bone, and thickened pleura, is excised in one piece. All tissue which 
harbors infection and which has been the cause of re-infecting the cavity, is 
thus removed, and a large opening into the cavity obtained. The latter is 
then examined to determine that it is smooth and clean, and that no foreign 
body is present. After this Carrel tubes are inserted, together with a large 
outlet tube, and muscles and skin partly closed. Dakin-Carrel treatment is 
started at once and continued in the regulation manner until sterility of the 
cavity is obtained, when fit is allowed to close. In this group of twenty 
cases there was no mortality. Several healed in four weeks, while others 
took somewhat longer, one continuing to drain for three months. All but 
four patients, about whom we have not been able to get information, have 
healed and remained well. 

In suitable cases this method gives excellent results; it is not associated 
with shock and produces no deformity. 

Group II. — Cases with intractable deep sinuses. 

Group III. — Cases with a rigid chronic empyema cavity having infected 
walls. 

Group IV. — Cases with an empyema cavity having communicating pockets 
or recesses. 

The treatment of these three groups may be considered under one heading, 
because the principles underlying it are the same, though the details of the 
operation may vary. Whether one deals with a deep sinus or a cavity makes 
no difference, for the former simply represents a more advanced process. 
Healing has failed to take place owing to one factor or several existing at the 
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same time. The walls are so rigid that they are unable to meet, the lining 
may be infected in its deeper layers and lead to re-infection of the cavity, 
either immediately or after temporary healing, thus producing a recurrence. 
Narrow recesses harboring infection may communicate with the cavity and 
constantly lead to re-infection. 

The object of the operation is to overcome or remove these various 
conditions. In order to do that it is necessary to mobilize the chest wall, 



Fig. i. — L ino of incision in a typical case. 


mobilize the lung, and completely remove all infected tissue lining the cavity. 
It has been, and is still, our belief that one should not depend on mobilization 
of the chest wall as the principal aid, but rather on the thorough mobilization 
of the lung to such a degree that it is again able to expand to the limits of 
the chest wall. The operation is planned and carried out with this 
object in view. 

Most cavities and sinuses run up posteriorly, and in a typical case the 
incision is therefore so placed that its upper end will correspond with the 
upper end of the cavity. It is usually begun midway between the inner 
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border of the scapula and the spine, carried downward to encircle the fis- 
tulous opening and scar, and ends below and forward at the lowest limit of 
the cavity (Fig. i). The muscles are then divided in a similar way and 
pushed upward, carrying along the scapula, so that the necessary portion 
of the bony chest wall is exposed (Fig. 2). By placing the patient as 
shown in Fig. 3, the arm of the affected side can be moved upward, carrying 
along the scapula, so that ample exposure is obtained. Portions of the 



Fig. 2. — Muscles and skin pushed back exposing ribs. 


ribs overlying the cavity are now removed in rapid succession. In these 
chronic cases this is never easy, and sometimes very difficult, especially in 
those patients in whom parts of several ribs have been removed during former 
operations. In these cases there is often fusion of several ribs and complete 
bony rings or even plates have formed. In addition to this the internal surface 
of that portion of the ribs overlying the cavity has often become very much 
thickened by periostitis, and this new-formed bone is firmly embedded in the 
wall of the cavity. The ribs instead of being flat are triangular in shape. To 
avoid spreading infection it is our object to remove the fused bone with inter- 
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vening infected 
tissue, and the 
fistula in one 
piece. Sepa- 
rating the ribs is 
made easier if 
one uses the 
periosteal ele- 
vator along their 
upper border 
from behind 
forward, and 
along their in- 
ferior border in 
the opposite 
direction. 

In those pa- 
tients who have 
previously had a 
more or less 
radical opera- 
tion, it is found 
that the anterior 
ends of ribs are 
fiat and easily 
separated, while 
the posterior 
ends are thick, 
nodular, and 
difficult to re- 
move. It appears 
that growth of 
bone takes place 
principally in the 
posterior ends, 
probably because 
the nutrient ar- 
tery enters .that 
portion. As 
mentioned be- 
fore, the object 

of this operation is not to bring about collapse of the chest wall, but 
simply to mobilize it. For this reason it is necessary to remove but short 
pieces of rib. Because the intervening intercostal tissues may be the seat of 
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infection, and interfere with a thorough operation, they are also removed, 
after ligating them just beyond the bony ends. After removing the necessary 
bone and intercostal tissue the outer wall of the fistula or cavity is exposed, 
and it is now possible to split it upward to its upper limit (Fig. 4). This 
outer wall represents the parietal pleura. It is usually one-fourth to one-half 
inch thick, but occasionally reaches a thickness of three-quarters inch. It 



Pig. 4. — Outer wall of cavity exposed and split upward. 

is firm and frequently cuts like cartilage. This wall is now removed in its 
entirety, exposing the floor of the cavity. The latter is dried and carefully 
inspected for recesses or pockets extending beyond the main cavity. Even 
with bismuth injections these recesses sometimes do not show up, and it is 
therefore important to be watchful during the entire course of the operation. 
A little area of pouting granulations may indicate the opening into one of 
these extensions. They may be found at any part of the cavity, extending 
upward, or towards the mediastinum. The most common ones are those 
extending from the lower part of the cavity into the costo-phrenic sinus, 
either forward or backward. They serve to explain why cavities never 
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become sterile or healed. The X-ray of patient B (Fig. 12), who had a 
chronic empyema for twelve years, shows bismuth in such small club-shaped 
cavity situated in the extreme anterior end of the costo-phrenic sinus. Part 
of the costal cartilages had to be removed to gain access to it. These 



Fig. 5. — Outer wall removed. Dissection of angle of reflection of pleura being started. 


recesses must be completely extirpated, because they harbor infection and 
lead to re-infection of cavities. 

Inspection of the floor of the cavity may show absolute immobility, but 
usually respirator)' movements are noticed in the central part, while there 
are none towards the margin, where the lung is fixed by dense connective 
tissue, holding it to the chest wall. The most important step in the operation, 
the removal of this dense tissue, is now begun (Fig. 5). Starting at the 
margin of the cavity, where we left off after removing the outer or parietal 
layer, the dissection is carried towards the lung. A mouse-toothed forceps 
and a sharp knife are the best instruments for this purpose. As soon as this 
incision has been carried around the margins of the cavity, and the lung is 
reached, increased mobility of the latter is noted. At this stage it is well to 
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remove the tissue so liberated, and then with increased caution proceed 
to decorticate the lung itself. In some cases this is easy, and one may even 
bluntly shell off the inflammatory layer covering the lung. In other cases 
it is extremely difficult, and one succeeds in removing only narrow strips 
near the margin, while in the central portion the covering is so thin that 
there is nothing to strip off. It is my belief, that although one speaks of 



Fig. 6 — Lung completely decorticated and expanded. Wound ready for closure. 

removing the visceral pleura, the tissue that is actually removed is not 
visceral pleura, but a layer of inflammatory tissue covering it, leaving the 
pleura itself more or less intact. In some patients, however, visceral pleura 
and inflammatory layer are so closely incorporated as to make their removal 
impossible. Under these circumstances criss-cross incisions as recommended 
by Ransohoff are resorted to. As soon as made, these incisions promptly 
spread, thus allowing expansion of the lung. With the finger one may now 
bluntly separate the lung a little more from the chest wall and diaphragm, 
and it is surprising how beautifully it often expands, though it may have 
been compressed for years. At this stage of the operation we allow the 
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anesthesia to become more superficial and we encourage the patient to strain 
by inserting a spatula into the back part of bis throat. During these straining 
efforts a lung which looks dark owing to poor aeration from compression will 
expand and become pink in color. Sometimes it even becomes necessary to 
hold it down with hot pads because it tends to expand beyond the limits 
of the chest wall. These are very favorable cases, and one depends on this 



reexpansion chiefly to bring about obliteration of the cavity. In other cases, 
owing to fibrous changes that have taken place in the lung tissue, expansion 
is poor, even though the lung is completely mobilized. These are less favor- 
able cases, and one has to depend chiefly on the mobilization of the chest 
wall to bring about healing. Having removed all inflammatory tissue, 
including recesses, one finds a clean diaphragm, and a clean lung, and 
after drying out the wound, one is ready for closure (Fig. 6). The more 
accurately the dissection has been carried out, and with the least damage 
to vital structures, the better the result. 
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Closure of the wound is effected by approximating the muscles with 
interrupted chromic gut sutures, and then closing the skin with silkworm 
gut. One or two short drainage tubes are inserted at the dependent part 
of the cavity. As the latter frequently extends somewhat below the line 
of incision, a short vertical incision is added and the drainage tubes brought 
out through this opening (Fig. 7). A dry dressing is applied, held in 
place by means of a binder. In case the scapular muscles have been 
divided, a second binder is applied, which holds the arm to the side of the 
body/ So-called pneumonia jackets are excellent for this purpose. 

The immediate after-treatment consists in the administration of a hot 
coffee enema of six ounces containing half an ounce of whisky and one- 
fifteenth grain of strychnine. Stimulation and hvpodermoclysis are ordered 
if indicated. Hypodermoclysis should be given under the skin of the inner 
side of the thighs so as not to interfere with respiration. Morphine is given 
freely during the first few days. - ' ’ •./-( 

There is usually considerable serous or sero-sanguineoiis discharge dur- 
ing the first few days, which, however, quickly subsides if the wound 
remains, sterile. The further treatment depends on the course. If the 
discharge is sterile, and remains so, we remove the drainage tube in a few 
days and obtain early closure of the wound. Such cases are illustrated 
by patient T (Fig. 8). If organisms are present in the discharge, and it is 
turbid, we give one Dakin irrigation every morning, not beginning before 
a week has passed, however, to prevent fluid and possibly infection being 
carried into the deeper parts of the wound. If real pus develops, as is 
more likely the case in those patients, in whom an incomplete decortication 
was done, regular Dakin-Carrel treatment is instituted. 

All patients are encouraged to sit up early, to breathe deeply, and to 
get out of bed in from three to seven days. The use of blow-bottles is 
begun early, to maintain the .regular aeration of the lungs which was begun 
on the operating table. Sutures are removed on the seventh da} r , and as 
soon as the wound is firm, light arm exercises are carried out in addition 
to deep breathing. 

I have treated 99 cases by the method just described. Some were 
comparatively easy, while others were extremely difficult. When it is 
realized that chronic empyema is a disease in which conditions vary a great 
deal, it becomes evident that the operation has to be varied to meet these 
conditions. Some patients have several drainage openings, a low one, a high 
one, and perhaps another one in front. Still others have extensive fusion 
of ribs, or one finds a wide open thorax, the result of former radical opera- 
tions. Instead of the typical cavity situated low, and extending up pos- 
teriorly, we had quite a number of patients with a cavity in the upper thorax, 
or with an extension toward the mediastinum. In some patients, especially 
those with a small cavity and good muscular development, we have turned 
the edges of the muscles into the cavity to aid in obliterating it. In seven 
patients we found a foreign body, rubber tubing in four, and in one each 
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a bullet, a shell fragment and a piece of uniform. In spite of these findings, 
however, a radical operation was done because other factors, such as a rigid 
wall, or recesses, coexisted and would probably have prevented healing. 
In some patients only an incomplete decortication was done, owing to their 
poor condition or to technical difficulties. Sometimes one has to be satisfied 
with an incomplete operation, a great deal has been gained, and by treating 
the patient conservatively, healing may be obtained. If necessary one may 
later re-operate and then find conditions more favorable. It not infrequently 
becomes necessary to divide the operation into several stages, to avoid the 
danger of shock. At the first operation one may simply remove the neces- 
sary portions of ribs, which in itself is often the most difficult part of the 
operation on account of fusion of bone and hemorrhage while resecting 
this bone. At the second operation one may do the complete decortication, 
or if several recesses are present, one may again subdivide this and do only 
one recess at a time. If an unusual amount of bleeding is encountered, one 
may pack the wound, leave the packing in place, and not disturb it until 
the second operation a week or ten days later. The periods between the 
different stages of the operation may vary from a week to several months, 
depending on the condition of the patient. One must not be hurried into 
an ill-timed operation. 

Of the 99 cases here reported, 41 healed in from four to eight weeks; 
others took longer, and a few had to be subsequently operated on either 
by myself or someone else. This applies especially to some army cases, 
which I had to leave soon after I had operated on them. All my patients 
in civil practice I have been able to follow to a successful result. The two 
group pictures (Fig. 9 and Fig. 10) represent typical cases of this type. 

Of the total number, 67 are known to be healed, 12 are known not to 
be healed, 1 died, 19 have not been heard from. The latter group are all 
army cases. For one reason or another it has not been possible to get in 
touch with these men. It is assumed, however, that the great majority of 
them are healed, for notes made at the time of operation and soon after, 
indicate that conditions for healing were favorable. Among these 99 cases 
there was a mortality of one. 

Case Report. — A civilian male patient, fifty-four years old. He had a chronic 
empyema for two years which had been healed for a while, but re-opened. On 
account of a mitral regurgitation and a chronic nephritis, he was operated on 
under local anaesthesia. Portions of 2 ribs were removed, the cavity cleaned out, 
and Dakin-Carrel treatment then started. Because there was no diminution in 
the size of the cavity he was re-operated five weeks later. Rectal ether anaesthesia 
in conjunction with the hypodermic administration of 300 c.c. of a 4 per cent, 
magn. sulphate solution were given. A portion of an additional rib was resected 
and decortication attempted, but was unsuccessful because the lung had hepatized 
and would not expand. The patient never became completely awake. He could 
be roused, but immediately relapsed into a stuporous state. He died about 24 
hours after operation. 
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Fig. 9. — i. Pt. C. Radical operation, Juno 5, 1919. Portions of ribs removed, 7th, 8th, 9th. 
Healed, July 9, 1919. 2. Pt. P. Radical operation, June 13, 1919. Portions of ribs removed, 7th, 
8th. 9th. Healed, July 13, 1919. 3. Pt. P. Radical operation. May 28, 1919. Portions of ribs 
removed, 6th, 7th, 8th, 9th. Healed, July 21, 1919. 4- Pt- H. Radical operation, June 6, 1919. 
Portions of ribs removed, 6th, 7th, 8th, 9th. Healed, July 22, 1919. 5- Pt. Me. C. Radical oper- 
ation, May 19, 1919- Portions of ribs removed, 4th, 5th, post., 3rd, 4th, ant. Healed, July 14, 
1919. 6. Pt. S. Radical operation, May 19. 19X9. Portions of ribs removed, 5th, 6th, 7th, 8th. 
Healed, July 3, 19X9. 
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Fig. xo. — r. Pt. J. Radical operation. May 24, 1919. Portions of ribs removed, 7 th and 8th. 
Healed, July 20, r9i9. 2. Pt. R. Radical operation, June 9, 1919. Portions of ribs removed, 6th, 
7 th, 8th, 9th. Healed, July 7. I9I9- 3. Pt. S. Radical operation. May 3, 1919. Portions of ribs 
removed, gth and 10th. Healed, July 22, 1919. 4. Pt. C. Radical operation, May 24, 1919. 
Portions of ribs removed, 6th, 7th, 8th, 9th. Healed. July 20, 1919. 5. Pt. P. Radical operation, 
June 16, 1919. Portions of rib removed, 6th, 7th, 8th. Healed, July 22, 1919. 6. Pt. W. Radical 
operation, June 6, 1919. Portions of ribs removed, 6th, 7th, Sth, 9th. Healed, July 23, 1919. 
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The autopsy showed oedema of the lungs, interstitial hemorrhage into the 
lung, cardiac hypertrophy, cirrhosis of the liver and an acute exacerbation of 
a chronic nephritis. 

The cause of death was given as oedema and interstitial hemorrhages of the 
lungs following anaesthesia. 

We have had the feeling that death in this case was due to the anaes- 
thesia and not the operation. 

Group V. — Cases ictih a chronic open pneumothorax. 

The difference between a chronic empyema cavity and a chronic open 
pneumothorax is that in the former case we are dealing with a cavity 
overlying a compressed lung, while in the latter we have a cavity overlying 
a collapsed lung. The two conditions differ in their development and in their 
pathology. In chronic empyema the lung gradually becomes compressed as 
the fluid accumulates. Release of this fluid will usually allow the lung to 
reexpand. It is for this reason that by far the greater number of all 
empyema cases recover by simple drainage. Only those cases, in which there 
is an obstacle to healing, will become chronic and only a small percentage 
of these will require a radical operation. 

In chronic pneumothorax, on the other hand, the entire lung of one side 
has collapsed. There arc two reasons for this: (i) A too early operation 
before adhesions have formed. (2) Perforation of a lung abscess, produc- 
ing a pyopneumothorax. Both conditions produce a collapse of the lung 
toward the mediastinum. If the condition is recognized early, it may be 
overcome by the use of blow-bottles, arm exercise and deep breathing unless 
there is a large bronchial communication. Later, however, fibrous changes 
take place in the lung and no amount of blowing will expand it. These 
patients have to be subjected to a radical operation. The X-ray with 
bismuth filling in these cases always shows a long cavity, running from the 
diaphragm to the apex, as illustrated by Fig. n. 

Because of the changes in the lung itself, the aim of the operation is 
primarily mobilization or even collapse of the chest wall, and secondarily, 
mobilization of the lung. In several of our cases we had succeeded in estab- 
lishing sterility of the cavity, in others it Avas absolutely impossible. In 
spite of sterility, however, healing failed to take place. By the time the 
radical operation is performed nature has done all she can do to obliterate 
the cavity by drawing in the ribs, pushing up the diaphragm, and pushing 
or drawing out the lung as far is it will go, or even displacing the mediasti- 
num to the affected side, with compensatory hypertrophy of the opposite 
lung. The operation should be looked upon as an aid in helping nature 
complete her task, and it is therefore planned chiefly to produce mobility 
of the chest wall. In general it follows the principles described under the 
treatment of chronic empyema. A long skin and muscle incision is made 
and short pieces of from four to eight ribs are then resected ; of the upper 
ribs only one-half to one inch are often removed, just enough to allow 
the chest wall to draw inward. That this represents nature's effort is 
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shown even during the operation, when it can be noted that divided ribs 
will overlap, or if a short piece is removed, the ends will at once approxi- 
mate. After removing the outer wall of the cavity, the further course 
depends on the condition of the patient. Because the resection of the chest 
wall is usually extensive in these cases, it may be well to interrupt and 
to divide the operation into two stages. However, if conditions are favor- 
able, one may proceed at once to mobilize the lung and attempt to decorticate. 
The latter is often very difficult or impossible because fibrous tissue-bands 



Fig. ii. — Chronic pneumothorax Filled with bismuth, showing straight vertical cavity extend- 
ing from the diaphragm to the apex of the thorax. 

extend from the pleura into the lung substance. Even if no decortication 
is possible, the lung should be freed completely around its margin. In this 
connection I wish to note that in all patients with complete lung collapse 
on whom I have operated, the lung had not shrivelled up towards the hilus 
like a sponge, as is believed by many, and as is sometimes graphically illus- 
trated in articles on the subject. It has always been found collapsed 
towards the entire length of the mediastinum, adherent to the diaphragm 
below, and to the upper part of the thorax above. In the X-ray the visceral 
pleura is shown as almost a straight vertical line. Only once have I seen a 
lung collapsed and shrivelled up towards the hilus, that was in a case with 
a very extensive exudate, unrecognized for almost two years. After mobi- 
lization of the lung, and more or less complete decortication, the further 
treatment is like that of other chronic empyema cases. The wound is 
closed by approximating muscles and skin, and instituting drainage at the 
most dependent part. The use of blow-bottles is started early and is persisted 
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in. Owing to the extent of the wound, and the fact that decortication may 
have been incomplete, it usually becomes necessary to maintain drainage for 
some time and to institute Dakin-Carrel treatment. These pneumothorax 
cases are among the most rebellious,, and constitute a serious problem. It is 
my belief that patients with a chronic open pneumothorax may be healed by 
simple drainage assisted by exercise and the use of blow-bottles, if recognized 
early. Once well established, I believe these patients should be subjected to 
a radical operation early, at a time when something may still be expected from 

reexpansion of the 
lung, before fibrous 
changes have taken 
place. 

We have treated 
fifteen cases of this 
type, and have suc- 
ceeded in healing 
seven. Patient M., 
Fig. 13, represents a 
typical case, with the 
resection of parts 
of seven ribs. Four 
patients are known 
not to be healed, and 
one we have not 
heard from. Of this 
small group of fif- 
teen cases three died, 
and although we 
found an acute dila- 
tation of the stomach 
in one case, which 
may have contr ib- 

Fig 12 — Chronic emp>ema o£ twelie years duration showing small Uted to hlS death, 
recess at anterior extremity of costophrenic sin us. filled with bismuth. 1 rLntincr 

Picture also shows nature’s effort to obliterate cavity by overlapping of ribs diiu \\ c u uc ucdiiiig 

like shingles on a roof. with a known ter- 

tiary syphilitic in another, I believe the actual cause of death in all three 
was shock. These patients were had risks, but because they' showed 
no tendency to get well, the operation was indicated. A less radical pro- 
cedure at the time, doing only a partial operation, might have saved them. 
Short reports of these three cases follow. 

Case Reports. — Patient H. G Complete pneumothorax right, existing Sj 4 
months. Had been on anti-syphilitic treatment. June 28, 1919, operation, resection 
of part of se\en ribs with mobilization of lung. Tune 30, 1919, post-operative 
reaction good. Suddenly woke up out of a sound sleep, expressed fear, and 
went into a convulsive seizure resembling epilepsy. Exitus in about 10 minutes. 
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Autopsy showed cerebral oedema, syphilitic aortitis wjth calcareous deposits and 
beginning thrombus formation. 

Patient W. B. Complete pneumothorax of two years duration. Has had 
many operations without improvement. August 9, 1919, operation, resection of 
portions of seven ribs. No mobilization of lung attempted on account of poor 
condition. Death after 28 hours from shock. Examination of the affected 
lung showed that it still contained some air, but that bands of fibrous tissue 
extended from the pleura into the depth and prevented expansion. 

Patient C. B. Pneumothorax for 15 months. Had been operated on five 
times. Had three openings into the chest, one anteriorly, and two posteriorly. 
Bronchial communication present. August 25, 1919, resection of pieces of 8 
ribs, which was very difficult on account of extensive fusion. Lung mobilized 
but not decorticated. 

Next morning he looked very hopeful, but while turning onto his side 
he died suddenly. Autopsy showed an acute dilatation of the stomach con- 
taining 1300 c.c. greenish fluid. 

Group VI. — Cases with bronchial or pulmonary communication. 

In an article on the treatment of bronchial fistula;,! I have described 
the different varieties of bronchial fistula; and divided them into broncho- 
pleural and broncho-cutaneous. The latter have to be closed by surgical 
means, while the former usually close spontaneously as healing of the cavity 
progresses. A certain number of these, however, are responsible for the 
persistence of a chronic empyema cavity, and have to be treated. It has been 
found that all patients in whom a broncho-pleural or pulmonary-pleural 
communication was diagnosed, either clinically or by actual observation 
during a radical operation, would heal after such an operation. It seems 
well established therefore that the mobilization and decortication of the lung 
removes the mechanical factors preventing closure of the fistula. For this 
reason all these cases are included in the group of chronic empyema 
described above. 

The six broncho-cutaneous fistuke encountered have been described in 
detail in the paper mentioned above. They are all healed. There was a 
seventh case, which ended fatally, the record of which follows: 

Case Report. — Patient L. M. had influenza in October, 1918, followed by 
empyema. Two operations bad been done, resection of the 6th rib anteriorly 
and the 9th rib posteriorly. Both openings communicated with bronchi and both 
discharged pus in large amount. The patient had been kept under treatment 
with the intention to improve bis general condition, but without result. He was 
a physical wreck. 

June 16, 1919, operation was undertaken to establish better drainage. A 
complete pyopneumothorax was found, divided into several compartments. In 
order to drain them all, portions of six ribs were removed. Both fistula; were 
found to enter the lower lobe. Nothing was done but to establish drainage. 

The patient died the same day of shock. The autopsy showed a complete 
pyopneumothorax, and a partially necrotic left lower lobe, containing an abscess 
the size of a hen’s egg. Three fistula; led from this abscess to tile surface of 

the lung. ___ 

| The Treatment of Bronchial Fistula;, Carl Eggers, Annals ok Surgery, Sep- 
tember, 1920. 


346 


RADICAL OPERATION FOR CHRONIC EMPYEMA 


Group VII. — Cases with tuberculosis. 

Among any larger group of patients with chronic empyema one may 
encounter several with tuberculosis of the lung, the pleura, or both. If, in 
spite of the establishment of good drainage, thereby cutting down the absorp- 
tion of septic material to a minimum, and after other complications have been 
ruled out, chronic empyema patients continue anaemic and underweight for 
any considerable period, tuberculosis has to be considered. But even though 
suspected, many months often elapse before the true nature of the disease is 
recognized or proven by laboratory tests. Owing to a thickened pleura and 
other intrathoracic changes the X-ray frequently fails, and one has to rely on 
sputum examinations or bacteriological examinations of the discharge from the 
sinus. Occasionally an excised piece of tissue from the wall of the sinus estab- 
lishes the diagnosis. Owing to these diagnostic difficulties patients with tuber- 
culosis are sometimes subjected to radical operation before the true nature is 
recognized. We have seen such an operation lead to cure of the empyma 
while the intrapulmonary disease continued. In other cases, healing failed 
to take place. Among the series here reported there were eleven cases in 
which positive evidence of tuberculosis was obtained after radical operation. 
Of these n cases, 3 are healed, 1 healed and died one year later, 1 is not 
healed, 3 did not heal and later died, 3 have not been heard from. Because 
they were not recognized before operation, these patients are included 
in the group of 99 chronic cases described above. 

I wish to call special attention to patients who were known to be 
tuberculous and in whom operation was deliberately undertaken with a view 
to curing them in this manner. I have had six such cases in the last few 
years. Three of these have healed and are apparently also cured of their 
intrapulmonary focus. One is at present under treatment, one is in a govern- 
ment sanitarium, and one has not been heard from. This subject will be 
reported on in more detail at a later time. 

CONTRAINDICATIONS TO OPERATION 

As long as there is a reasonable chance that patients may be cured by 
more conservative means, radical operation should not be attempted. 

A septic state, as evidenced by anaemia and underweight, lack of tone, 
and a rapid heart, is a contraindication. In such patients the general con- 
dition must first be improved by adequate drainage, sterilization of the 
cavity, and attention to exercise and hygiene. 

Complications in other organs, as endocarditis, myocarditis or nephritis, 
may contraindicate a radical intervention. One must judge each case carefully. 

In the presence of active pulmonary tuberculosis one should certainly 
not attempt any extensive operation, but by choosing an anaesthetic carefully, 
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or even operating under local anaesthesia, good results may be obtained as 
soon as the intrapulmonary focus has quieted down. 

DANGERS AND COMPLICATIONS 

Shock is a condition brought about by carrying the operation beyond the 
threshold of safety, or to hemorrhage, or both. If the patient has been 
carefully studied, and the operation planned in advance, one can work expe- 
ditiously and not lose time deliberating during the operation. One should 
never attempt more than the patient can stand. Therefore one should inter- 
rupt the operation at any time when it is realized that carrying it to completion 
would involve grave risk, and continue it at another time. Operations on 
the left side have always impressed me as being more dangerous than those 
on the right. 

Hemorrhage must be guarded against, both at the time of and after 
operation. It is the chief factor in producing shock. Considerable bleeding 
is often encountered during rib resections, especially in old cases with 
reformed bone. Intercostal vessels must be carefully ligated. The best 
method is to use catgut on a strong, curved needle and to ligate the vessels 
with some muscle tissue a short distance behind the bony ends. We have 
had rather excessive post-operative oozing in a few cases, necessitating 
opening of the wound and packing it. In two patients there was 
severe hemorrhage, which became alarming in one. Both reacted to 
proper treatment. 

In a few of our cases the diaphragm was accidentally entered, because 
it was difficult to differentiate between it and inflammatory tissue. As soon 
as the condition was recognized the damage was repaired by interrupted 
chromic-gut sutures, and in no case has it led to trouble later on. 

While doing decortications the lung parenchyma was damaged in several 
cases, causing bleeding and escape of air. This usually happened in those 
patients in whom it was difficult to separate the inflammatory layer from the 
visceral pleura. No permanent lung injury has resulted from that in any 
case. Bleeding was usually controlled by hot packs, in other cases by fine cat- 
gut sutures. No Jung fistula resulted in any case, because the damage was 
always superficial in character. 

Subcutaneous emphysema was encountered in only two cases, and in 
neither did it assume alarming proportions. 

Although one might expect pneumonia to develop in some of these 
patients, due to handling of the lung, we had to deal with this complication 
in but two cases, in one on the operated side, in the other on the opposite 
side. Both patients recovered. 

In one case we had a paralysis of the arm on the normal side, probably 
due to pressure on the brachial plexus. This happened in spite of the fact 
that in all patients precautions were taken to avoid such an accident. The 
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position as shown in Fig. 3, with the lower arm placed over the head, effec- 
tually prevents pressure on the plexus. 

DEFORMITIES 

When the subject of extensive rib resections is mentioned, one is apt to 
have visions of terrible deformities with extensive collapse of the chest wall, 
such as have been published in old text-books. There is no doubt that in 
some cases this is unavoidable, but in the great majority of the cases here 
reported the resulting deformity is slight. There are a number of reasons 
for this. 

1. The portions of rib excised are usually short, from two to four inches 
long, and still shorter in the upper thorax. Even if longer, very little defor- 
mity usually results except in those patients in whom parts of the lower 
thorax are removed, allowing the diaphragm to draw the entire lower 
chest inward. 

2. A complete muscle suture of all the layers, followed by a skin suture, 
does much to prevent deformity. 

3. Reliance is placed not on collapse or mobilization of the chest wall, 
but rather on the reexpansion of the lung. It is for this reason that so much 
care is taken to remove all of the empyema wall. 

4. Patients are not allowed to remain long in bed in a cramped position. 
They get out on the third to the seventh day and are encouraged to breathe 
deeply and use blow-bottles early. They are instructed to stand in front of 
a mirror to see that their shoulders are of equal height, to draw them back and 
then breathe deeply. 

5. Nearly all the patients are adults, and their bony framework is rather 
firm. They have been accustomed to carry themselves erect, and if they are 
allowed or encouraged to use their muscles early, they will maintain them- 
selves in good position. 

6. This erect position is later partly maintained by bony bridges which 
form from one rib to another, at their spinal ends, and practically splint 
the chest, keeping the ribs separated and preventing a complete collapse 
and curvature of the spine. These bony bridges can be seen by means of 
the X-ray as early as six weeks after operation. Later they become very 
firm and give strong support (Fig. 14). All deformities should not 
be attributed to the radical operation, for it must be borne in mind that 
many chronic empyema patients have deformities, from long-continued 
drainage and improper carriage, before they are subjected to radical operation. 
They have flattening of the chest on the affected side, with immobility, and 
frequently curvature of the spine and elevation of the shoulder. A radical 
operation often decidedly improves such deformities, because it does away 
with the fixation of the chest, and allows patients to straighten up and 
breathe deeply. 
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RKSULTS 


Among 146 patients with chronic empyema subjected to radical operation 
of the nature described in this paper there was an operative mortality of five, 
or 3.4 per cent. There are six other deaths to he reported which occurred 
a year or more after the operation. Four of these were in patients with 
tuberculosis, the same ones reported under that sub-heading, one in an 

unhealed patient who 
, 1 still had four 

t j 



machine-gun bullets 
in different parts of 
his chest at the time 
of death, and one in 
a healed patient who 
contracted pneumo- 
nia of the opposite 
lung one year after 
healing. None of 
these deaths are di- 
rectly traceable to 
the operation. 

This method of 
operating can be 
advocated because it 
gives excellen t access, 
it removes all in- 
fected tissue, thereby 
preventing recur- 
rence, and it mini- 
mizes deformity. 

That the muscle 
power is good, even 
after very extensive 


Ftc. 14. — X-ray shows bony bridges which have developed between the 
r ends of adjoining resected ribs. They prevent collapse and splint the 
chest wall. 


operations, is due to 
the fact that the 


muscles are immediately sutured and that patients are encouraged to use 
them early. 

Figures 15, 16 and 17 illustrate what patients are able to do. 

Their general well-being is materially improved, and though some patients 
continue to complain of pain in the chest and dyspnoea on exertion, the great 
majority state that they feel better, that their lungs expand, and that they are 
less dyspnoeic. They can breathe deeply because the fixation of the thorax 
and lung have been removed. 
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TERATOID MIXED TUMORS OF THE BREAST* 

REPORT OF A CASE 

By Monroe Anderson McIver, M.D. 
of Boston, Mass. 

RESIDENT SURGEON, MASSACHUSETTS GENERAL HOSPITAL 

Tumors of the breast containing bone and cartilage have long been recog- 
nized and baA'e always excited considerable interest. Velpeau 1 refers to cases 
described by Morgagni, Wolf and Bonnet; but the first case to attract wide- 
spread attention was one reported at length by Sir Astley Cooper 2 in 1829. 

This case has become tra- 
ditional in the literature, and 
references to it may be found 
in practically every standard 
treatise on tumors of the 
breast from the time of 
Nelaton 3 to the present. 
Deaver and McFarland 4 in 
1917 were able to collect 
about two dozen cases of 
mammary tumors showing 
cartilage and sometimes bone 
as important constituents. 

In attempting to classify 
the case of mixed tumor of 
the breast presented in this 
report, the terminology em- 
ployed by Ewing 5 in his recent 
monograph on neoplastic dis- 
eases has been adopted. The 
term teratoma as applied to 
tumors of the breast has 
found its wa)' into the litera- 
ture to only a very slight ex- 
tent. No case was found in 
the Index Medictts reported 
under that title, although the 
conception that these neo- 
plasms arise from embryonal rests is not new. Wilms, 0 in 1902, in his classical 
monograph discusses mixed tumors of the breast, and concludes that their 
derivation is to be referred to the earliest period of differentiation of the three 
germ layers; and more recently this view has been strongly championed by 
various French writers, notably Nadal 7 and Menetrier. 8 
*From the service of Dr. Franklin G. Balch. 
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The tissues of the breast are capable of undergoing extensive metaplastic 
changes and, according to Cornil and Petit 0 these mixed tumors are considered 
to arise locally by a process of metaplasia. 

Since such different types of neoplasms, varying from the most complex 
mixed tumors containing bone, cartilage, and squamous epithelium, to the very 
simple types in which one kind of tissue predominates, as in the osteomas and 
chondromas, may be considered as belonging to this group of teratoid mixed 
tumors, it is not remarkable 
that there is difference of 
opinion as to their etiology. 

This case is reported with 
the view of putting this 
rather unusual neoplasm on 
record, and in the hope that 
it may possibly throw some 
light on the origin of these 
mixed tumors. No case was 
found in the literature on 
neoplasms of the breast in 
which teeth were noted. 

According to Ewing 1 “these 
tumors are slow growing and 
comparatively harmless, yet 
carcinomatous and sarcomat- 
ous metastases are sometimes 
observed reproducing the 
original structure. 

The patient whose case is 
presented in this report en- 
tered the Massachusetts Gen- 
eral Hospital February 3. 

1922.7 

Case Report.— G. E. H., Hospital No. 247784. An American housewife, sixty 
years of age. General health lias always been good. For the past several years she 
has suffered from slight dyspnoea on exertion, and she has noticed some swelling of 
her ankles. Three months ago the patient first noticed a lump the size of a walnut 
in the right breast. She consulted her family physician at once, who advised opera- 
tion, but she refused. Since that time she thinks that the mass has increased in size, 
and she is conscious of an almost constant dull, aching pain, localized just over the 
tumor. Her general health she considers to lie good. No loss of weight ; present 
weight 240 pounds. 

A very obese woman. The general physical examination is otherwise negative, 



Fig. 2. — Low power appearance of the trabecula: of osteoid 
tissue scattered through the tumor. 


f For permission to publish this case, I am indebted to the operating surgeon. 
Dr. Beth Vincent. 


•335 





MONROE ANDERSON McIVER 


except for persistent moist rales at the bases of both lungs, and rather marked 
varicosities of the veins of both legs Blood-pressure 160/100. 

Breasts.— In the upper outer quadrant of the right breast, a hard, firm mass, 
about the size of a small orange, can be palpated. The tumor appears to be 
situated rather deeply in the substance of the breast. Ihe skin is not firmly 
adherent, but there appears to be some attachment to the underlying mass. No 
retraction of the nipple is noted. No enlarged glands can be palpated in the 
axilla, but the examination is rather unsatisfactory because of the obesity of the 
patient. The left breast appears to be normal. 

Diagnosis — A diagnosis of carcinoma of the breast was made, although it 
was realized that certain aspects of the case were not altogether typical, notably 

the relatively small 
amount of attachment to 
the skin in comparison to 
the size of the tumor. 

Operation. — Because 
of the obesity of the pa- 
tient and the pathology 
noted in the lung, the 
operation was carried out 
under local ansesthesia. 
The axilla was dissected 
and the entire breast re- 
moved. On section of 
the breast, a hard bony 
tumor was found, meas- 
uring about 10 cm. in 
diameter. In the centre 
of this tumor an alveolar 
process with teeth was 
discovered. The gross 
appearance of this un- 

FiG.3-Anareaofcart.lage. usual specimen is shown 

in Fig 1. The micro- 
scopic appearance of the bony and cartilaginous areas scattered through the tumor 
will be seen in Figs 2 and 3 

Post-operative History. — The wound showed evidence of infection within 
forty-eight hours, necessitating the removal of a few stitches and the establish- 
ment of drainage. Because of the excessive amount of fat tissue this local 
sepsis proved rather slow in clearing up, and although the patient’s general con- 
dition was considered to be satisfactory, she was still receiving daily dressings and 
showed some evening elevation of temperature when she died suddenly thirteen 
days after operation with symptoms suggesting pulmonary embolism. No autopsy 
could be obtained. 

Pathological Report by H. C. Hartwell, Pathologist: 

“ Specimen, breast with axillary contents attached. The breast on section 
shows a hard spherical tumor in its outer hemisphere, surrounded by the fat of 
the breast. The tumor is about 10 cm. in diameter and has a fibrous, grayish- 
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white surface, a large portion of which is of bony hardness. In one area an 
alveolar process with teeth can be made out. The surrounding breast itself is 
fibrous with cysts. There are a few soft lymph-nodes in the axillary contents. 

“ Microscopic examination shows a nondescript connective tissue which in 
places is cell-rich and shows numerous mitotic figures. There are trabecula: 
of osteoid tissue scattered through it and an occasional area of cartilage. There is 
no evidence that the tumor is malignant. The axillary lymph-nodes arc normal. 
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RUPTURE OF THE LONG HEAD OF THE BICEPS 
FLEXOR CUBITI MUSCLE 

By Nelson Amos Ludington, M.D. 

of New Haven, Conn. 

It is desired to stimulate interest in this lesion in the belief that it is both 
more common than is generally supposed and more readily amenable to 
surgical treatment than the brief and discouraging text of standard treaties 
indicates; to present a new diagnostic test for its recognition, and to dis- 
tinguish between those cases in which the lesion is due to trauma and those 
in which it is due to disease. 

Case. — J. H. Millwright, fifty-six years old. Fourteen weeks ago was lifting 
one end of a box (weight, 312^2 pounds) from the floor onto the rear end of 
a truck when he experienced a “ sudden sharp pain like a knife ” in the right 
upper arm and shoulder. His arm fell to his side and he dropped his end of 
the box. The pain was of brief duration and he continued at work using his 
left hand only. In a few hours the pain gradually returned, increased in severity, 
and lasted two weeks, during which time he carried his arm in a sling. 

He was unable to resume his work on account of soreness in the shoulder and 
a loss of power in flexing the right forearm beyond a right angle. He has 
difficulty in abduction, and the weakness, both in flexion and abduction, has been 
progressive, and has not been benefited by treatment. He has never noted swelling, 
discoloration, or deformity in the arm or shoulder. 

Past History . — Lumbago seventeen years ago. Alleged gall-stone attack 
nine years ago. No muscle or joint pains. No previous trauma. Alcohol and 
tobacco in moderation. 

Examination . — Powerful muscular type. The general physical examination is 
entirely negative. In the right shoulder joint there is a distinctly palpable and 
faintly audible “creak,” a point of tenderness just under the tip of the acromion, 
and a limitation of voluntary abduction, circumduction, and backward extension. 
There is slight atrophy in the upper arm and efforts at abduction reveal a slight 
hollow on the anterior surface of the arm immediately below and parallel to the 
anterior edge of the deltoid. Huters-sign is absent. The belly of the biceps 
when contracted is soft. The tendon of the' long head could not be palpated. 

The arms being symmetrically abducted with the forearms fully flexed, it is noted 
that the biceps bulge on the affected side is further away from the deltoid and 
more abrupt in its rise than that on the sound side. 

It is desired at this point to call attention to the following diagnostic test, 
which was positive in this case, and which the writer believes has not previously 
been recorded. 

The patient was directed to rest his folded hands, palms down, on the top 
of his head and allow the interlocked fingers to support the weight of the arms. 

In this position there is maximum relaxation of the long head. The examiner 
then places two fingers on the tendon of the long head of the biceps in each arm 
as is shown in figure one, and directs the patient to simultaneously contract and 
relax his biceps muscles. The contraction of the long head tendon on the sound 
side is plainly felt while it is absent on the affected side if the tendon is ruptured. 
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Influenced very considerably by the results of this test, operation was done 
eighty-five days after injury. The tendon presented normally but under less than 
the usual tension when lifted from its bed. It was followed up through a 
normal bicipital groove and found to be torn about four-fifths across at its origin. 
The remaining fifth was divided with scissors. Owing to adhesions about 2 
cm. below the groove a portion of the sheath was removed with the tendon which 
was amputated close to the fleshy portion of the long head. A slit about four 
cm. long was made in the short head. Into this slit the stump of the long head 
was sutured, under slight tension, with No. 2, chromic gut, the forearm being 
held in right-angled flexion. The wound was closed without drainage. 

The after treatment consisted of immobilization in right-angled flexion for 
fourteen days ; massage and passive motion until the twenty-eighth da}’, when all 
dressings were removed and active motion encouraged. 

Ten weeks after operation he was able to work half a day at manual labor, 
and at the end of fourteen weeks he had resumed his previous occupation, working 
full time and without disability. 

I am indebted to Doctor Moies of the Brady Laboratory for Pathology 
associated with the Medical Department of Yale University for the following 
report of the results of a careful study of the specimen submitted. 

“ Pathological Report, M220-21. The specimen is the long head of the biceps 
muscle. One end is ruptured and the edge is somewhat fringed out. There 
is a small hard nodule just above the middle portion. Microscopically: sections 
were made from the upper portion, through the hard nodule and through the distal 
end. In the proximal end the blood-vessel walls appear somewhat thickened. 
The hard nodule shows a very dense hyaline-like tissue. The section from the 
distal end shows no marked abnormality. Diagnosis : ruptured biceps tendon.” 
(Fig. 2.) 

We may classify these cases in two ways, according to their etiology and 
according to the pathological findings. Etiologically, they are either spon- 
taneous or traumatic. Pathologically the site of rupture is either in the 
bicipital groove or outside the groove. Those cases in which the rupture is 
in the groove are spontaneous, and those in which the site of rupture is with- 
out the groove have a history of trauma. 

The antecedent pathology of rupture in the groove has been clearly set 
forth by Borchers, 1 while that of rupture outside the groove is as yet a de- 
batable subject, not only as to its character but as to its existence as well. 

Davis says, 2 “ The tensile strength of healthy tendon is so great that it 
is my belief that true rupture is much rarer, than is usually supposed, and that 
when a tendon does rupture it is very likely to have been diseased.” Keen n 
agrees with this view. Keen, Davis. Bryant (quoted by Davis), and 
Alexander 4 all associated this lesion with arthritis deformans in a general way. 

Borchers, however, goes into details. Ide gives the credit for demon- 
strating the causative relation of arthritis deformans, to Ledderhouse, who 
made a number of dissections and found that in cadavers of moderately 
advanced age, 50 per cent, showed some lesion about the shoulder joint, 
characteristic of arthritis deformans. The same was true of ten out of fifteen 
older bodies. Ewald, stimulated by Ledderhouse’s findings, pursued the sub- 
ject both along clinical and radiologic lines and corroborates Ledderhouse. 
Both agree that the exostoses of arthritis deformans first and more promi- 
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nently appear about the shoulder joint in the region of the tuberosities and 
along the bicipital gioove. Radiograms, howe\er, failed to show character- 
istic change in many cases in which the clinical evidence was unmistakable. 

Borchers’ exposition of the sequence of pathological events leading up to 
spontaneous rupture of the tendon is briefly, in substance as follows: 6 

Osteophitic outgrowths appear on the tuberosities of the humerus and 
grow towards each other, thus tending to convert the groove into a canal. The 
same process takes place in the floor of the groove and along the bicipital 



Fig i — Showing position of arms and examiners fingers in testing for ruptured long head triceps tendon . 


ridges. These outgrowths are at first smooth, rounded excrescences; later 
they add a sharply pointed top or spicule. 

Three possibilities at once become apparent : 

1. If the growth from the summits of the ridges is the more rapid, the 
groove may be covered over, converted into a canal, and the tendon im- 
prisoned therein. 

2. If the growth from the floor of the groove is the more rapid it may fill 
the groove and mechanically dislodge the tendon from its bed. 

3. In either event the early formation of spicules may cause the tendon 
to chafe itself through incident to its back-and-forth motion in the groove. 
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Gurlt (quoted by Ewald) found one case of dislodged tendon and one 
case of imprisoned tendon. Similar instances are referred to by Cruveilhier. 
This seems to account for spontaneous rupture in the groove very clearly, but 
leaves ruptures outside the groove unexplained but for a tentative hypothesis 
of “obliterating endarteritis ” put forward by this same author. 

In the cases classed from their history as traumatic, the rupture has always 
been found outside the groove and most usually above the groove adjacent to, 
or at, the origin of the tendon. Two cases were found in which the rupture 
was below the groove. In one the patient grasped a rapidly revolving fly- 
wheel, with the resultant rupture at the junction of the tendon and belly of the 
long head. It is fair, in this instance, to assume that the maximum tension 
came on the long head with the forearm quite extended and the humerus so 
drawn away from the body as to permit the long head to pass from its in- 
sertion to its origin in a straight line, instead of lying on and following the 
curve of the humeral head, as would usually be the case in lifting. The rupture 
therefore occurred at the recognized weak point of the flexor mechanism, i.c., 
the junction of tendon and muscle belly, because the mechanical conditions 
were such as to equalize the distribution of strain. In the second case of 
rupture below the groove there was a history of repeated direct trauma to 
the tendon at the site of its rupture and at operation “ a fusiform ecchymotic 
swelling was found ” 5 which undoubtedly diminished its tensile strength. 

Cases of a direct solution of continuity of tissue from a direct trauma, 
such as a sabre cut, are intentionally omitted, as they have no bearing on the 
question under discussion. 

The literature affords meagre data on the pathology of tendons. The 
operative findings in these cases have been varied, as follows : 

A fusiform hemorrhagic swelling and adhesions to the sheath. 

No tendon at all as far up as the groove (opei'ation seven weeks after 
injury). 

An inch and a half of cicatricial fibrous tissue. Four years after injury. 

A small fibrous cord. Six months after injury. 

No pathological stud}'- of these tendons is recorded. In the study of the 
tendon submitted to Doctor Moies there is no definite reason shown for its 
rupture. The origin of the adhesions and the dense hyaline mass is also 
unknown. Either or both of these abnormalities may have antedated the 
rupture or may have developed subsequently thereto. The arterial thickening 
in the proximal end of the tendon was negligible in its extent. 

In the absence of definitely recognizable lesion in the tendon we may with 
propriety consider the possibility of mechanical rupture of the tendon above 
the groove. 

It is usual to think of the stress in the flexor mechanism of the arm as 
beginning at the shoulder and expending itself at the elbow. But action and 
reaction are equal. Therefore let us consider the weight to be lifted as the 
power, applied at the elbow ; the body bent forward and the humerus drawn 
well away from the side. Under these circumstances the long head tendon 
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is free of the humeral head and the tubercles of the humerus most nearly 
approach the glenoid rim. As the body straightens up the humerus swings 
down toward the side of the body, the tuberosities draw away from the 
glenoid and the tendon of the long head is deflected from a straight line and 
forced to lie on and be forced upward by the rounded humeral head. 

The humerus becomes in effect a lever of the second class, the long arm of 
which is its longitudinal axis, with the weight being lifted acting as tbe 
power. The fulcrum is the point of contact of humeral head and glenoid. The 
short arm is the line from the fulcrum to the intertubercular humeral notch. 
The mechanical advantage of this leverage is about fifteen to one. 

Omitting any discussion of the many mechanical factors which were 
worked out in studying this proposition, the conclusion reached is that the 
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Fig. 2. — The removed tendon. Note hyaline mass under i J^-inch mark. Frayed-out end with hook 
in portion cut by scissors. Adherent sheath at 3-inch mark. 

practical result of this leverage is a material increase in the strain on the 
tendon above the groove, the strain below the groove remaining constant. 

As this is entirely in harmony with the operative findings it is reasonable 
to consider that rupture above the groove may be attributed to muscular effort 
alone. If there be present in the tendon or its sheath any condition which 
would impede the free passage of the tendon through the intertubercular 
notch, that condition would be favorable to rupture, and should be accorded 
recognition as a predisposing factor. 

Keen ( loc . cit.) reports a case in which the tendon was found intact but 
the periosteum and a portion of the margin of the glenoid was torn off. This 
is in fact a case of fracture of the scapula by muscular action. There is no 
longer any claim that such a condition involves previous disease of the bone. 
The claim of previous pathology when the rupture takes place at the origin 
would seem in this connection to be an attempt to explain a difficulty which 
does not exist. 

If further observation shall support the foregoing, and two sites of 
rupture shall come to be recognized as having distinct etiological and patho- 
logical bases, then the clinical recognition of the site of rupture will have in 
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addition to its academic interest the further value of aiding in establishing the 
rights of the parties at interest in those cases which come within the domain 
of the Workmen’s Compensation Laws. 

Unfortunately a careful study of the situation makes it seem certain that 
any opinion as to the site of rupture based on clinical and radiologic findings is 
at best very unreliable. The history as it pertains to the character and degree 
of force being exerted at the moment of rupture is indicative only of the class 
to which the case may belong. The pain at the time of rupture is by its 
intensity also indicative only. Aside from these two indications all other 
symptoms are common to both classes, and it is certain that the site of 
rupture may be definitely stated only after it has been determined by 
operative procedure. 

Regardless of the site of rupture, or the means by which it was brought 
about, the proper treatment is operation. Palliative measures offer no pros- 
pect of relief. The disability is permanent unless corrected by operative 
means. Excellent results have been obtained in all cases operated on at 
periods ranging from a few days to four years after the onset of the disability. 
The technic is that of a simple anatomical dissection. The risk is that of 
infection and should be minimum, as the conditions are entirely under the 
control of the operator. The necessary residence in hospital is brief and the 
usual period of recovery of full function has been in the neighborhood of 
three months. 
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THE VALUE AND LIMITATIONS OF BLOOD TRANSFUSION* 

By Edward W. Peterson, M.D. 
op New York 

The therapeutic value of blood transfusion has received widespread atten- 
tion and general recognition. Its limitations, however, have been somewhat 
obscured and ignored, and conclusions as to results obtained not adequately 
discussed and elucidated. In reviewing recent articles on blood transfusion the 
following features stand out : 

(1) The necessity for safeguarding the operation by more careful pre- 
liminary compatibility tests, and the importance of liner qualitative esti- 
mations in order to secure the best clinical results. 

(2) The superiority of unmodified blood over citrated blood, both as to 
immediate and late effects. Biologic tests appear to have settled this question. 

(3) A tendency to discuss again the methods best suited for the trans- 
plantation of blood from one individual to another, in order to minimize bio- 
chemical changes and reactions. 

One has but to refer to the articles of Unger, 3 > 2 Drinker and Brittingham, 3 
Bernheim 4 and Horsley-Vaughn-Dodson 5 for elaboration of these views. 
The writer has had a fairly large experience in blood transfusion work, and 
in this paper wishes to record some of his impressions and conclusions. Whole 
blood can be transplanted from one individual to another as homologous living 
tissue. Its further value lies in its haemostatic and haematopoietic properties. 
In selected instances it may also have antitoxic and bactericidal powers. The 
one great outstanding indication for blood transfusion is anemia. If the 
anemia be posthemorrhagic — either acute or chronic, simple or pathologic — 
we have in blood the most efficacious of all agents, the remedy par excellence. 
If, on the other hand, blood be administered in blood diseases, infections, 
intoxications, metabolic diseases, or general debility, or for the anemia which 
may characterize or complicate such conditions, then we must have a clear 
•understanding and an honest appreciation of the limitations of transfusion. 
In a previous article 0 the writer gave his results in the treatment of hemorrhage 
and the hemorrhagic diseases. Further experience has but confirmed the views 
therein expressed, hence a repetition of some of the important points. The 
following classification was found convenient: 

I. Simple hemorrhage: 1. Acute posthemorrhagic anemia. 2. Chronic 
posthemorrhagic anemia. 

II. Pathologic hemorrhage: 1. Haemophilia. 2. Purpuric group, (a) 
Hemorrhagica neonatorum, (b) Symptomatic and idiopathic purpura. 

III. Secondary hemorrhagic disease, such as complicates icterus, sepsis, 
nephritis, dysentery, blood diseases, etc. 

* Read before the New York Surgical Society, November 22, 1922. 

364 



BLOOD TRANSFUSION 


1. Simple Hemorrhage, i. Acute Posthemorrhagic Anemia. — This may 
follow trauma, labor, operation or any accidental cause, or may be a compli- 
cation of gastric or duodenal ulcer, ectopic pregnancy, typhoid fever, etc. In 
this form of acute anemia, if the bleeding point or area can be controlled, the 
introduction of new blood into the system will prove specific. No other 
measure will so promptly resuscitate a dying patient. In fact it is the only 
efficient remedy if bleeding has gone beyond a certain degree. When the 
source of the hemorrhage is not accessible without operation, as in gastric or 
duodenal ulcer, or typhoid fever, judgment as to the proper time to administer 
blood is required. As a rule it is better to wait until bleeding has stopped. If, 
however, the anemia is severe enough to endanger the life of the patient, even 
though active bleeding is still going on, it is safer to transfuse a moderate 
amount of blood. The haemostatic action of new blood is often prompt and the 
stimulating effect is always gratifying. In the profuse bleeding, which, for 
example, may accompany the rupture of an ectopic pregnancy, transfusion and 
operation can be performed simultaneously. Transfusion is indicated in any 
case of acute anemia where the systolic blood-pressure is below 90 and where 
reaction does not follow the use of the simpler measures for combating shock, 
such as infusion, external heat, stimulation, etc. Generally speaking a single 
large transfusion meets every indication, but if necessary the operation can 
be repeated. 

2. Chronic Posthemorrhagic Anemia. — This may result from repeated 
small losses of blood, as in persistent epistaxis, gastric or intestinal ulceration, 
bleeding hemorrhoids, metrorrhagia, etc. The losses of small or moderate 
amounts of blood cause, first, over-stimulation, and later exhaustion of the 
haematopoietic system. The ability to manufacture new blood seems for a time 
arrested, even though the source of the hemorrhage be controlled or removed. 
In this condition no other remedy will compare with the whole blood in pro- 
ducing hcematopoietic stimulation. Serial transfusions of moderate amounts 
of blood meet the indications here. 

II. Pathologic Hemorrhage, i. Hccmophilia. — Without any discussion 
of this peculiar hereditary and congenital disease, it is now quite generally con- 
ceded that in whole unmodified blood we have the best remedy for checking 
the bleeding, which sometimes resists all other measures. While the disease 
itself is not cured, the alarming and dangerous symptom is controlled and 
immunity against excessive bleeding is established for a variable period. 
Prophylactic injections of blood should be given from time to time, for as 
age advances the bleeding tendency diminishes and may cease altogether 
at maturity. 

2. Purpuric Group, (a) Hemorrhagica Neonatorum. — This disease prob- 
ably belongs to the purpuric group and is due to some underlying toxaemia. It 
formerly was regarded as a most serious affection, with a bad prognosis, and 
with a mortality ranging as high as from 50 to 75 per cent. Blood therapy has 
given brilliant results and has reduced the mortality to 5 or 10 per cent. 
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Transfusion is the method of choice for correcting this dyscrasia and will 
often prove life-saving after the failure of all other measures. 

(b) Symptomatic and Idiopathic Purpura . — Purpura is usually due to 
some form of bacterial, metabolic or chemical toxaemia. In the symptomatic 
vaiiety, the disease tends towards spontaneous and permanent recovery, if the 
underlying etiologic factor can be determined and eliminated. Idiopathic pur- 
pura — so called constitutional purpura or essential thrombopeny — is probably 
a clinical entity. Prolonged bleeding time, normal coagulation time, marked 
diminution in the platelet count and lack of capillary resistance (Hess’ test) 
are the essential features of the disease. Transfusion will often check the 
bleeding of purpura htemorrhagica, but it by no means has the specific hiemo- 
slatic action seen in htemophilia and hemorrhagica neonatorum. By repeating 
the transfusion in an obstinate case, whenever bleeding is active or anemia 
acute, one can often save the life of the patient. In certain instances of 
constitutional purpura, however, in spite of the fact that the blood loss is 
repeatedly replenished by transfusion, the patient grows progressively worse 
and eventually dies of some obscure toxaemia. In one case, in spite of eight 
transfusions and a splenectomy (at the suggestion of Dr. Alfred Hess) the 
patient finally succumbed to cerebral hemorrhage. 

III. Secondary Hemorrhagic Disease. — It is probable that all types of 
pathologic hemorrhage, except haemophilia and possibly constitution purpura, 
belong to the class of “ secondary hemorrhagic disease.” This term is used 
merely for convenience to indicate the variety of hemorrhage seen in icterus, 
sepsis, nephritis, blood diseases, etc. In the management of this form of 
bleeding, it is imperative that the original disease be given appropriate treat- 
ment. For the prevention of hemorrhage and for the control of bleeding, once 
it has started, blood transfusion is the most rational step. 

To sum up, in acute hemorrhage, whether simple or pathologic, and in 
chronic posthemorrhagic anemia, we have in blood transfusion the best and at 
times the only efficient remedy. As a tissue transplant to replace lost blood, 
as a hfemostatic agent to check further bleeding, and as a stimulant to the 
haematopoietic system to manufacture new blood, the procedure is theoreti- 
cally and practically sound. 

Now consider the processes in which hemorrhage plays no part. What 
are the indications for blood transfusion? Leaving out of consideration 
experimental work in blood therapy, the real indications may be grouped 
under the following divisions : 

(i) In selected cases of anemia. (2) In selected toxic and septic states. 
(3) In selected instances of general debility. 

Anemia . — Following certain infectious diseases, such as pneumonia, in- 
fluenza, the exanthemata, etc., there may develop a severe degree of simple, 
secondary anemia, which is slow to respond to the usual treatment. Blood 
transfusion is not indicated, and is of little value, during the acute disease, but 
after the infectious process has exhausted itself, and incidentally left the 
patient exhausted too, transfusion is of benefit in awakening the appetite, 
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improving digestion, etc., but its greatest value is in its stimulating influence 
on the sluggish blood-making system. It will do little good, for example, to 
use blood therapy to combat the grave anaemia of malaria or uncinariasis, if 
the malarial organism is still present in the blood or the parasites or ova are 
still present in the intestinal tract, but after their complete eradication trans- 
fusion will shorten convalescence and greatly hasten recovery. The same is 
true of the haemolytic type of anemia which sometimes occurs during the 
puerperium, caused by poisons formed in the placenta." The impression made 
on the anemia by transfusion may be disappointing during the puerperal state, 
but its action is prompt and gratifying after the uterus is emptied. The same 
may he said of practically all of the simple, secondary anemias, which are slow 
to yield to the usual hygienic, dietetic and medicinal plans of treatment, that, 
if the cause can be determined and removed, then recovery can be materially 
hastened by transfusion. 

(2) Pernicious Anemia . — When the blood picture is such that the anemia 
can be placed in the “ pernicious ” group, we have to deal with a “ malignant 
disease of the blood,” an incurable affection. It often represents a late, some- 
times the terminal stage, of a low-grade, insidious form of sepsis. It is 
obvious that attempts should be made to eradicate all foci of infection, which 
might have a causative bearing on the anemia. While transfusion never 
cures, it is our best remedy for this disease. Splenectomy is indicated in 
selected cases. Hitzrot 7 has given sound advice on the selection of cases for 
splenectomy and his views should be given serious consideration. 

(3) Lcukannia . — Transfusion makes but little impression on even the 
chronic types of leukaemia and, in my experience, is absolutely useless in the 
acute lymphatic variety. 

In Toxccmia and Scpticecmia . — Transfusion has been tried in the acute 
stage of certain infectious diseases with the idea that healthy blood might pos- 
sess antitoxic properties. The results, for the most part, have proved disap- 
pointing. Except for its transient stimulating and strengthening action, it 
seems to have little effect. It would appear theoretically logical and practically 
correct to use the blood of immune donors to combat the infection of such 
diseases as typhoid fever, scarlet fever, measles, etc., where recovery from the 
attack gives lasting immunity, but the fact that the majority of the victims 
of these diseases recover under ordinary treatment, that it is difficult to secure 
proper donors at the right time, and further that the immunizing factors do 
not reside solely in blood, but in the body cells as well, have prevented any 
systematic studies in this direction. The effect of transfusion, when used 
to overcome the acute intoxications of diabetes, uremia, hyperthyroidism, etc., 
is practically negative. Crile advocates transfusion in acute hyperthyroidism 
in order to increase “ internal respiration ” and thereby to combat “ intra- 
cellular acidosis.” Can such a theory be sustained ? In illuminating gas 
poisoning transfusion — preceded by blood letting — is a rational procedure and 
has given good results. Efforts at treating opium and bichloride of mercury 
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poisoning along the same lines have, to our knowledge, resulted in failure. 
What else could be expected ? 

Many attempts, on my own part, to influence the course of acute septicaemia 
and bactercemia by blood transfusion have proved futile. When the infection 
leaches a subacute or chronic stage, especially if anemia is a prominent 
symptom, then will the strengthening and stimulating effect of new blood 
make its influence felt. Mere anemia and exhaustion, as has been pointed 
out by Ottenberg, may' be all that prevent the overcoming of an infection. It 
goes without saying that the original focus of infection should be given 
appropriate treatment and, if possible, eradicated if we are to get the 
best results. 

General Debility. — Transfusion, as a pre-operative measure, has enabled 
many an anemic, debilitated and doubtful surgical risk to go safely through 
the ordeal of an operation. It has often tided such a patient over that critical 
period immediately following a trying operation. It has on occasion, in 
infantile pyloric stenosis, after operation, proved life saving, by supplying 
fluid, and nutrient fluid at that, to the desiccated and starved-out tissues. It 
has been an aid, when judiciously employed, in overcoming the anemia and 
general weakness, in certain protracted diseases or painful injuries, where 
suffering and prolonged confinement rendered the outcome slow or doubtful. 

The Best Method of Blood Transfusion . — What is the best method of 
blood transfusion? Now that it has been demonstrated by clinical and biologic 
tests that unmodified blood is superior to citrated blood, what is the best 
method of transfusing unmodified blood? The answer is not difficult, that 
method which most closely approaches vessel to vessel anastomosis, without 
the obvious inconveniences, uncertainties and disadvantages of the latter. 
The syringe-cannula or the syringe-stopcock-cannula methods closely approach 
direct transfusion and ( I ) can be employed with a minimum of inconvenience 
and pain to donor and patient; (2) can be repeated at will; (3) the transfused 
blood can be given in any desired amount, and can be measured accurately ; 
(4) and the blood is outside the body a minimum of time and is transferred in 
its natural state, thereby lessening the chances of unpleasant reactions. The 
operation is relatively easy but it is not as simple as is generally thought. 
Practice and the minutest attention to details are necessary in order to carry 
out the procedure successfully. 

Blood transfusion is a valuable expedient when employed with proper 
discrimination as to indications. Except in hemorrhage or the hemorrhagic 
diseases, however, it has but little curative effect, but as a palliative resource 
its powers for good are far-reaching. 
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OF THE 

NEW -YORK SURGICAL SOCIETY 

Stated Meeting Held N ov ember 8, 1922 
The President, Dr. John A. Hartwell, in the Chair 

STAB WOUND OF SPLEEN 

Dr. DeWitt Stetten presented a young man, sixteen years of age. 
At about five-thirty p.m. on May 3, 1922, a comrade stabbed him in the 
left side with a hunting knife. A small wound was made that was not 
regarded as serious by the doctor who first saw him and who gave him 
emergency treatment. He walked home, took dinner, and at about eight 
p.m. began to have some abdominal discomfort which gradually in- 
creased, until about one a.m.. May 4th, when the family physician was 
sent for. He recognized at once that there was some serious abdominal 
injury and sent the patient to the Lenox Hill Hospital. His temperature 
had risen to 103.4 0 , his pulse was 130, and his respirations 60. The 
entire abdomen presented a board-like rigidity and was exquisitely sensi- 
tive. There was a leucocj'tosis of 18,000, with 80 per cent, polymorpho- 
nuclears. A small, insignificant stab-wound was noted in the mid- 
axillary line on the left side between the ninth and tenth ribs. The 
examination of the chest was negative. An immediate laparotomy was 
performed. An oblique incision was made, parallel to the left costal 
arch. On entering the abdominal cavity, a large quantity of fresh 
and clotted blood was found which was swabbed and suctioned out. The 
spleen was at once examined and on the external surface near the pos- 
terior border was found a small stab-wound, about one-half inch in 
length and about one-quarter inch deep, which was bleeding profusely. 
This wound was closed by several simple, interrupted silk sutures, 
which seemed to control the hemorrhage. As an extra precaution, a 
narrow gauze tampon was led down to the injured area and the abdomi- 
nal wound was closed in the usual fashion. The patient made an 
entirely uneventful recovery. 

ABSCESS OF THE LUNG 

Dr. Nathan W. Green presented a woman, aged twenty-eight, who 
was admitted to the medical service of St. Luke’s Hospital on March 
30, 1922, and was referred shortly after to the surgical service. 
Division A. 

The history was as follows : Three weeks ago the patient underwent 
a tonsillectomy. One week after there began a sharp stabbing pain in 
the right axilla and at the same time cough and expectoration of con- 
siderable black material. The cough continued getting worse daily. - 
Profuse expectoration of grayish-green material of foul taste and bad 
odor was now present. 
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Physical Examination . — Normal except that she had a grayish- 
green sputum of foul odor and the right lung presented harsh vesicular 
breath and voice sounds, impaired resonance, dulness with diminished 
breath sounds and voice of bronchial quality. Moist rales were found 
during inspiration below the clavicle anteriorly and in the axilla. 
Rontgenograms taken by Dr. L. T. LeWald showed the presence of a 
lung abscess with a fluid level. 

She was operated upon for drainage of this lung abscess by the two- 
stage procedure. The first stage was done on April 6, 1922, under local 
anaesthesia, making an incision in the axilla and removing three inches 
of the second rib. The costal pleura was exposed and the wound 
packed with iodoform gauze. The second stage was done on April 15, 
1922, the packing of the previous operation was removed and a large 
exploring needle was passed in every direction and no pus was found. 
The wound was packed with iodoform gauze, packing down into lung 
tissue that had been penetrated by finger (blunt) dissection. 

On April 26, 1922, the iodoform packing was removed and it was 
found that the abscess had opened from packing the area as was evi- 
denced by the characteristic smell of the pus and by the blowing of air. 

On May 7, 1922, she was discharged with a small granulating area 
and a bronchial fistula with slight discharge. She reported for dress- 
ings occasionally and was healed the latter part of May. This patient 
was married in June and has been well ever since the closure of her 
bronchial fistula. 

Doctor Green presented a second case of lung abscess, in the person 
of a man, aged thirty-seven, who was admitted to the surgical service 
of the First Division, St. Luke’s Hospital, January 2, 1922. 

The history was as follows: Cough and sputum. Duration three 
months. Three months previously he was operated upon for gall-stones. 
His sputum became yellow, frothy and of a very foul odor. The pain 
radiated to the right chest anteriorly just below the acromion end of the 
clavicle. The pain and cough were progressively worse. 

He was a fairly well-developed man appearing chronically ill, who 
coughed almost continually and expectorated a very foul-smelling 
sputum. Breath sounds harsh. Right chest dull with diminished breath 
sounds at lower angle of scapula posteriorly. Few rales heard about 
this locality. Anteriorly no change in percussion noted. Many fine 
crepitant rales were heard at the end of inspiration beneath the right 
clavicle and down about two ribs. Fremitus normal anteriorly, absent 
over scapula area posteriorly. 

His Wassermann reaction was negative. Rontgenograms taken by 
Dr. L. T. DeWald showed a typical lung abscess with a fluid level. 

He was operated upon by the two-stage method for drainage of the 
abscess. The first stage was done January 10, 1922 ; a vertical incision 
was made over the fifth and sixth ribs along the medial border of the 
scapula, and the ribs were removed for about three inches. The inter- 
costal muscle between the ribs was ligated and removed. There was a 
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hard point palpable 4 c m. in diameter at the midpoint of the incision. 
There were no pleural adhesions and the parietal pleura was accidentally 
opened beneath the sixth rib. The wound was packed with plain gauze 
for the purpose of forming adhesions preparatory to a second operation. 
The second stage was done January 21, 1922; the wound was explored 
and dense adhesions were found about the site of the abscess. The 
abscess was palpated and explored with a needle; a small amount of 
pus was withdrawn, the cautery was inserted and the presence of the 
cavity established by making an opening of 2 Y2 cm. in diameter. When 
the patient coughed, pus exuded freely. A tube was inserted into the 
abscess and the wound packed with iodoform gauze about the tube. 
There was a subacute emphysema for a while. 

The patient was discharged February 1 6, 1922, cured. He had 
gained thirty pounds in weight and has remained well since his leaving 
the hospital. 

Doctor Green presented a third case of lung abscess in a man, aged 
fifty-three, who was admitted to the surgical service, First Division, St. 
Luke’s Hospital, December 21, 1921. 

The history was as follows : While working, the patient “ felt some- 
thing break in his right chest.” This was followed almost immediately 
by bleeding. He coughed up a considerable amount of red blood and 
pus which had a very foul odor. For eleven months since then he 
has coughed daily and expectorated a great deal of foul-smelling sputum, 
especially on first awakening in the morning ; often raising as much as 
a cupful at one time. He had had no septic condition as far as known. 
But about seventeen years previously was in a tuberculosis sanatorium. 
His sputum was always declared negative for tubercle bacilli. 

He was a well-developed but poorly nourished man. There were a 
few moist rales, between the spine and the angle of the right scapula. 
The breath sounds were amphoric. The voice came through more 
clearly and there were a few large moist rales. There was clubbing of 
the fingers and toes. 

Rontgenograms taken by Dr. L. T. LeWald showed a large cavity 
with a fluid level (Fig. 1). 

He was operated upon by the two-stage method. The first being 
December 24, 1921. An incision was made over the seventh and eighth 
ribs at the angle of the scapula, removing three inches of the seventh 
and eighth ribs with the intercostal muscles. The pleura seemed to be 
adherent over most of the underlying area ; so a needle was passed into 
the lung for a distance of about one and one-half inches and purulent 
material obtained. It was decided that to open the pleural cavity was 
safe in this instance ; so a very small incision was made into the pleura 
but with a resulting inrush of air ; consequently the wound was packed 
open with plain gauze packing and nothing further done at that time. 
The second stage of the operation was performed on December 31, 1921. 
The packing was removed and the abscess explored with a needle and 
greenish pus found. The abscess was opened with the cautery through 
a tract about 1 cm. wide and 3 cm. deep, the cautery being introduced 
into the centre of the abscess until pus came out. A soft rubber tube 
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was inserted into the abscess cavity and plain gauze packing was placed 
loosely about the tube. 

The patient was discharged cured February 22, 1922. He subse- 
quently gained thirty pounds and remained well until about a week ago, 
when he acquired a severe coryza and during the past week has lost 
some weight. 

Dr. Howard Lilienthal remarked that four weeks was rather a short 
time to observe a case before operating unless the abscess was progressing 
or the patient deteriorating. These cases should be carefully watched and 
artificial pneumothorax should be tried once at least. He had had one case 
recover, a short time ago, which was almost exactly like Doctor Green’s post- 
tonsillectomy case, and she recovered after three refills of air. This procedure 
is of no use in old chronic cases. Doctor Lilienthal expressed his belief that 
a lateral view rontgenogram was very important before operation, as was 
examination with the fluoroscope with the patient’s arms behind or over 
the head. A shadow view should be taken in three directions. One should 
know as much as possible about the location and size of the abscess before 
operation. The lateral view is taken too seldom. A woi'd should be said 
regarding the cause of hemorrhage in these operations. It is due to a slough- 
ing process which extends into the walls of the blood-vessels, and in the 
progressive cases many of these patients will die of hemorrhage of the lungs. 
Doctor Green had said he opened his way into these abscesses with the cautery, 
and Doctor Lilienthal hoped he would not continue to do so because he had 
had sad experience with the cautery. Anywhere between the third and fourth 
day, and even as far as the tenth day, a slough will fall out of a vessel that 
has been burned and the patient will bleed to death. He had a patient bleed 
to death in this way following attempted drainage in bronchiectasis. In trying 
to enlarge the abscess cavity bleeding started and was controlled with packing. 
One week afterward he bled again and preparations had been made to trans- 
fuse him, when he bled the third time and died. In these bronchiectatic cases 
there is progressive sloughing going on and on. The danger of opening an 
abscess of the lung by cautery is altogether disproportionate to its supposed 
advantages. By entering bluntly one can push the vessels aside with little 
danger of injuring an artery unless it is sloughing. Doctor Lilienthal said 
that he had recently used, in a number of cases, intratracheal suction when 
the patient was anaesthetized. A small catheter was slipped down nearly 
to the bifurcation, an ordinary syringe was attached and was operated by an 
assistant every few minutes, and it was astonishing how much pus could be 
thus evacuated. Before operation, posture treatment was gone through to 
empty all the pockets. This method was an excellent one and should be used 
in every case. 

Dr. Willy Meyer, referring to the early treatment of lung suppuration 
due to aspiration, said that recently in the bronchoscopic department of the 
Lenox Hill Hospital it had been possible to treat five cases early for beginning 
suppurative inflammation of the lung subsequent to aspiration, three after 
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tonsillectomy and two after aspiration of stomach contents, and these five 
cases had been cured. If this intrabronchial aspiration and treatment is done 
early, it will, he believes, become the method of choice rather than artificial 
compression of the lung with the help of gas. It stands to reason, that if 
that aspirated infectious material is removed as soon as possible, these patients 
will have a better chance to get well than if the material is left within the 
bronchial tree. 

Dr. Hugh Auchincloss said that some of the cases of lung abscess at 
the Presbyterian Hospital had done very well with open-air therapy on the 
roof without bronchoscopy or operation, but they had been deep-seated 
lesions near the root of the lung and were not very large cavities. He had 
been much impressed with the first case Doctor Green presented, which 
reminded him of a case of his own which had presented almost no physical 
signs ; the abscess was in the same place and of about the same size, and the 
diagnosis was evidenced by the amount of sputum and X-ray. The two-stage 
operation was, in his opinion, the best procedure where the cavity could not be 
readily and accurately located or was not adherent to the chest wall. A 
marker that would show up clearly in the X-ray, such as a safety-pin, could 
be attached to the depths of the wound when packed at the first operation 
and aid in localizing for the second-stage procedure. The posture of the 
patient is very important, especially where a long bronchus communicates with 
the cavity. Local anaesthesia and readiness to change the patient quickly 
from one position to another on entering the cavity, or if there is excessive 
bleeding, are important. 

Doctor Green, in closing said that the diagnosis in these cases had been 
made by the sputum and rontgenograms which had been worked up very care- 
fully. Profile X-rays were taken in the first case. None had been shown to be 
tuberculous. Enthusiastic cooperation had been shown by Doctor LeWald 
of the X-ray Department. The case of the woman operated on for lung 
abscess, four weeks after tonsillectomy, was an early one, and he admitted 
the justice of Doctor Lilienthal’s criticism. He was inclined to side with 
him and think she might have been given a longer time to see if she would 
recover without operation ; but she was badly toxic and had a large abscess. So 
it seemed best and reasonable to go on and operate without waiting for a 
possible spontaneous but delayed recovery. Doctor Green recalled one case 
that he had turned back to the medical service to collapse with nitrogen in 
which the patient apparently recovered without further operation. One 
should select the cases. Some can be collapsed very well. But in going 
in surgically one sometimes finds adhesions and sometimes no adhesions, 
and this cannot be found out beforehand. If the lung has been collapsed 
with nitrogen, the adhesions may hold the area over the abscess out against 
the chest wall and prevent collapse of the very part one is seeking to influence. 
However, he believed many of these patients should if possible be given the 
benefit of the doubt. Whether the opening through the lung tissue should be 
made by cautery or by blunt dissection might be considered a moot question. 
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Doctor Green had had a fatal case by blunt dissection which matched Doctor 
Lilienthal’s unhappy experience with the cautery. It was a matter of some- 
thing beyond one’s control. One could not see whether one were eroding 
a vessel or not by the cautery. He was careful, however, when he used the 
cautery to burn a big hole with a dull red tip, so the sloughing might be 
sufficiently deep to cause considerable thrombosis, so hoping to avoid hemor- 
rhage after operation. In regard to Doctor Meyer’s remarks about broncho- 
scopy, he believed Doctor Yankauer had been doing some remarkable work 
with it, although the speaker had not used it. He liked to use local anaesthesia 
as much as possible because it did not destroy the tracheal reflex. Should 
general anaesthesia be required, the posture treatment should by all means 
be given so that these patients might spill out what pus there might be in 
the cavity before the general anaesthesia. He remembered a case operated 
upon some years ago by the late Dr. Henry H. Janeway and himself, who, he 
thought, died of aspirating pus from one lung to the other during the opera- 
tion. This patient never came out of the anaesthetic. 

ATYPICAL CHRONIC EMPYEMA 

Dr. Willy Meyer presented two patients treated for a rather 
atypical and rare type of empyema. Both had been shown before in the 
course of the after-treatment. The first patient was a woman, twenty- 
eight years of age, who at the age of four had developed a post- 
pneumonia empyema which was treated with rib resection and drainage. 

A fistula persisted. Before 1917 she had been operated on four times; 
then she came under Doctor Meyer’s care/ The X-ray showed a long, 
sausage-shaped cavity parallel with the spine. Doctor Meyer removed 
the entire roof of the cavity after a skin muscle flap had been turned up, 
and then allowed the raised flap to heal on to the visceral pleura. There 
was no possibility of making decortication. The operation was done in 
three stages and the entire cavity was firmly healed and had been for 
about ohe year. 

The second patient had inherited tuberculosis and had suffered from 
acute pneumonia with following empyema which developed in 1919. 
He came under Doctor Meyer’s care with acute empyema. A piece of 
rib was resected and the lung was found collapsed with a large bronchial 
fistula. He was improved with Dakin’s solution and it was then decided 
that as the lung could not possibly come to the chest, to bring the chest 
to the lung. A typical Schede operation was done under local anaes- 
thesia and a large entrance was found into the lung. In two years the 
cavity has completely healed. There was for a -while a persistent sinus. 

He was treated at the office with the Kromayer lamp. The quartz probe 
entered the canal for more than two inches. Total cicatrization and 
final complete healing resulted. 

RADICAL OPERATION FOR CHRONIC EMPYEMA 

Dr. Carl Eggers presented a youth, sixteen years of age, who when 
about four years old had contracted measles, diphtheria and pneumonia, 
which were followed by empyema. A rib resection was done, and after 
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man y months the empyema healed. In the next few years there were 
frequent recurrences, and as a result of these the patient remained an 
anaemic, undernourished child. He was subject to chills, cough and 
nightsweats and was considered a tuberculous suspect, though no 
positive laboratory evidence was ever obtained. 

In December, 1914, when he was eight years old, he was admitted to 
the Lenox Hill Hospital. A radical operation was done in two stages 
with an interval of one week. Portions of five ribs were removed and 
the lung decorticated. The wound healed after several months and has 
remained so. The question of preventing deformity was an important 
one, especially in view of the fact that the boy had only one leg, the 
other having been amputated in the mid-thigh following an automobile 
accident. This was accomplished by setting up exercises, and by wear- 
ing a corset during the growing period. The corset has been discarded 
only within the last few months. He is now a robust boy, able to engage 
in exercises and sports. His muscle function is normal. There is but 
very slight curvature of the spine. 

Doctor Eggers also presented a man, twenty-six years old, who 
at the age of fourteen developed an empyema, for which a rib resection 
was done. The wound never healed and the discharge continued pro- 
fuse. There was no cough. In the following years several operations 
were done and pieces of different ribs removed, both in the. posterior 
and anterior part of the chest. 

When he came under observation in March, 1921, he was in good 
physical condition. The right chest was collapsed and moved but 
slightly. Four scars of former operations were present, two in the back, 
one in the axilla and one in front. Two of these were healed, while 
the other two were discharging thick pus. One fistula was situated 
between the eighth and ninth ribs posteriorly, the other between the fifth 
and sixth ribs anteriorly. X-ray pictures taken after bismuth injections 
of the fistulse showed that they communicated with each other and that 
there were several tortuous channels extending in different directions, 
one of them into the extreme anterior end of the costo-phrenic sinus. 
Conservative treatment was without result and radical operation was 
therefore proposed. In May, 1921, the first operation was done at the 
Lenox Hill Hospital. It was very difficult on account of extensive 
fusion of ribs. A long curved incision was made connecting the two 
fistulse, the muscles and skin were pushed upward and parts of six 
ribs and considerable cartilage then removed in order to gain access to 
the various ramifications of the cavity. A complete decortication was 
done, and the lung was found to be soft and mobile. A narrow fistula 
was found to extend upward to an unsuspected cavity. On account of 
the patient’s condition it was not thought wise to do anything with that, 
however, except to enlarge the opening into it and to introduce Carrel 
tubes. The muscles and skin were .closed and drainage instituted at the 
dependent part. The patient reacted well. The upper cavity was treated 
by the Carrel-Dakin method, but healing failed to take place. A second 
operation was therefore done September 26, 1921. At this time the 
lower wound was found well healed. The upper cavity was completely 
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extirpated, and the lung thoroughly mobilized. The wound healed 
completely in about three months and has remained so. The patient’s 
general condition is very good, and owing to the removal of fused ribs 
and the liberation of his lung he feels much improved. There is no 
disturbance of muscle function. The patient is a butcher and is able 
to perform all work connected with that trade. 

Doctor Eggers also presented a woman, twenty-four years old, who 
first came under observation October 25, 1921, for a discharging thoracic 
fistula. She gave the following history: In July, 19191 s ^ e contracted 
pneumonia following childbirth. An empyema developed which was 
drained by rib resection. She was confined to the hospital for three 
months and was then transferred unhealed to a sanitarium for tubercu- 
lous patients, where she remained nine months. Since that time she 
has been treated at home with one irrigation daily. The patient stated 
that she had been well until the present illness. She ran a septic tem- 
perature while in the sanitarium. She had positive tuberculous sputum 
on only one occasion. Her child has remained well. She was admitted 
to the Lenox Hill Hospital for observation, where the following facts 
were noted: 1. There was no temperature or increased pulse. 2. There 
was no cough or expectoration. 3. Examination of the discharge from 
the sinus showed streptococci and tubercle bacilli. 4. The skin reaction 
was positive for tuberculosis. 5. A tuberculous focus was noted in the 
apex of the opposite lung. 6. Injection of the cavity with bismuth 
showed that it extended from the sinus in the bed of the ninth rib to 
the fifth rib. 

Radical operation was decided on, and the patient was put on regular 
Carrel-Dakin treatment to clean up the cavity preparatory to operation. 

November 14 , 1921. — Operation. The object was to mobilize the 
chest wall and lung and to remove all diseased tissue. A long hook-like 
incision was made starting well up on the inner border of the scapula 
and encircling the fistula below. Portions of six ribs were removed, as 
well as the corresponding intercostal tissues. The entire outer wall of 
the cavity, which was one-lialf inch thick, was then removed. A large 
fiat cavity was exposed which showed one recess extending upward and 
one inch into the anterior and posterior costo-phrenic sinus. The latter 
were completely shelled out, liberating the lung and diaphragm thor- 
oughly at that point. The cavity was packed with iodoform gauze and 
the muscles and skin then closed. 

The operation had been done under chloroform-oxygen anaesthesia. 
It was well borne. The convalescence was uneventful. The tampons 
were not disturbed until the second stage of the operation, two 
weeks later. 

November 26, 1921 . — Second stage. At this time the skin and mus- 
cle incisions were reopened, and the tampon removed. There was no 
retention of pus. In order to expose the recess extending upward, which 
was noted at the first operation, it was necessary to remove short pieces 
of two additional ribs, and two inches of the fourth and one inch of the 
third rib were therefore resected. All endeavor was now directed 
toward mobilizing the lung by a thorough dissection of the thick- 
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walled angle of pleural reflection. After this had been accomplished an 
incomplete decortication was done and the wound then closed. No 
attempt was made to inflate the lung. One iodoform and two plain 
gauze tampons were inserted. 

The convalescence was uneventful. The tampons were removed one 
week after operation. The after-treatment consisted in injections of 
the cavity with iodoform oil and exposures to artificial sunlight. Though 
the cavity obliterated after a few months, a small superficial sinus proved 
quite obstinate and did not heal entirely until August, 1922. 

The patient’s general condition improved considerably. In Septem- 
ber she weighed 101 pounds, which was more than she had ever weighed. 
There is no cough. She is able to do her own housework. 

The tissue removed at both operations showed typical tuberculosis. 

It is of interest to report that since the patient went home, appa- 
rently cured of her disease, her little boy became afflicted with tuber- 
culosis of the spine, for which he is at present under treatment at the 
New York Hospital for Ruptured and Crippled. 

Doctor Eggers presented a fourth patient, a man twenty-four years 
old, who was admitted to the Public Health Hospital, New York, in 
November, 1920, with the following history : In September, 1917, while 
in the Navy, he fell from a height of forty feet and fractured the third 
and fourth ribs on the left side, lacerating the lung. Subcutaneous 
emphysema developed. The wound did not heal. Later the sinus was 
curetted without result. In May, 1918, the diagnosis of empyema was 
made and a portion of the sixth rib resected. In July, 1918, an inter- 
costal incision was made in the eighth space. In April, 1919, a radical 
operation was done and portions of four ribs were resected. In June, 
1919, a so-called Beck skin-sliding operation was performed after the 
resection of additional portions of ribs. He was again operated upon in 
August, 1919, at which time the denuded surface of lung was skin- 
grafted. The patient applied for treatment because the wound had 
never healed. He had to be dressed once or twice a day. A steel plate 
had to be worn for the protection of his lung and heart. 

When he came under observation he presented a large open cavity 
in the left thorax in which the lung and pericardium were visible. The 
exposed surfaces of these organs were partly covered with skin grafts, 
and in the other areas showed sluggish ulcers. The rib margins ex- 
tended slightly beyond the cavity below and on the sides and formed 
an overhanging roof above, so that the dome of the cavity was not 
easily accessible to treatment (Fig. 1). There was no cough, but the 
X-ray showed a tuberculous focus in the apex of the opposite lung. A 
radical operation was decided on in order to flatten out his chest, to 
remove all diseased tissue and to cover the exposed lung and pericardium 
with skin and, if possible, also with muscle. 

December 3 , ip20. — Operation. An incision was made along the 
margins of the cavity. The skin and muscles were pushed back. Por- 
tions of eight ribs were then removed in rapid succession. The lung, 
was mobilized and completely decorticated, which was easier than had 
been anticipated. During this process a pocket was opened which con- 
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tained about two ounces of typical rice bodies. It was completely extir- 
pated. Very little intact muscle was found. Whatever there was 
present was utilized to best advantage for closure, and the skin flaps 
were then united. Two small tube-drains were placed at the lower 
end of the wound. There was very little reaction and the wound healed 
kindly, except for an infolding of the skin at the junction of flaps. 

In order to overcome this a second operation was performed on June 20, 
1920. It was not of great magnitude. Except for an obstinate eczema 
of the skin flaps the convalescence was uneventful. The lung focus did 
not become acute after operation. The excised tissue proved to he 
typical tuberculosis. 

The patient is now entirely well. He has no cough or other evidence 
of tuberculosis. His chest wall is firm. There is no secretion whatso- 
ever. No protection for the chest wall is required (Fig. 2). 

RADICAL OPERATION FOR CHRONIC EMPYEMA 

Dr. Carl Eggers read a paper with the above title, for which see vol. 
lxxvii, p. 327. 

Dr. Howard Lilienthal said there was only one thing in which he 
differed from Doctor Eggers and that was in the extent of his resections 
of rib. He thought four inches from six or seven ribs was more than was 
necessary. He had started in 1914, and had practiced with great success 
ever since, the use of the incision which Torek makes for intrapleural oesopha- 
gus operations, which is an intercostal incision in the seventh space. Then, 
if the cavity is toward the back, he cuts the ribs posteriorly above the inter- 
space, but does not resect, puts in a rib spreader, and gets a perfect view 
of the inside of the chest. Every part can be seen from the apex down to 
the base. He clears off the exudate from the visceral part of the pleura and 
then makes drainage by enlarging the original fistula and making it large 
enough to get to the bottom of the chest. He closes it in the same way that 
Doctor Eggers does, but he thinks he avoids the deformity that follows too 
large rib resection. Of course, careful measurement will always show a 
smaller capacity on the sick side. With that slight exception, Doctor Lilicn- 
thal expressed himself in perfect accord with Doctor Eggers in the principles 
and practice of this important subject. 

Dr. Nathan W. Green remarked that there were one or two points for 
reflection, and one was the difference between chronic empyema and chronic 
open pneumothorax. He thought one slid into the other, but that there 
seemed to be a difference. He was interested to learn that he used bismuth 
fearlessly in his injections into these cavities. He knew there were those 
who feared to use it. Doctor Eggers had mentioned the time as a factor 
between the first and second operations. Time undoubtedly is a factor in 
closing these cavities, for if one waits long enough a large part of the open 
pneumothorax cavity formed at the first operation will be found to be 
obliterated in certain cases, either by the action of pressure by coughing, 
etc., or by a progressive growing together of the parietal and pleural sur- 
faces around the periphery where these two surfaces form a circle of contact. 
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Another point was that the first operation might be a valuable index to the 
patient’s power of resistance to further procedure. If a patient did not 
stand well a small operation at first, one would know that he would offer 
little resistance to a larger operation later, and vice versa . Doing the operation 
in stages and observing the results between times is important in getting these 
patients through alive. 

Dr. H. H. M. Lyle said that as a matter of record he would like to 
confirm Doctor Eggers’ figures. He was a member of a commission appointed 
by the Surgeon General of the Army to inspect Fox Hills Hospital. The 
commission at that time inspected Doctor Eggers’ report in mortality figures 
and found them much more favorable than the figures of similar class of 
cases in the large hospitals in Hew York. 

Dr. Willy Meyer said that Doctor Eggers had spoken of the possibility 
of healing an old cavity by means of improved thorough drainage. The 
speaker had often seen this. Take a case of empyema fistula in the eighth 
intercostal space and a poorly drained cavity-remnant near the apex, found by 
radiography after injection of bismuth. If one excises the skin around 
the sinus, resects a piece of rib, covering the sinus upward, stage by stage, 
including the soft parts below the ribs, and drains the upper cavity, such a 
chronic empyema will usually heal. The point of decortication of the lung, 
according to Delorme, is very important. Years ago Doctor Meyer closed a 
chronic empyema cavity in a child by an intercostal incision plus decortication. 
In another case a Thiersch graft was placed in the bottom of a circumscribed 
old cavity with good result. Regarding regular bismuth injections in chronic 
empyema, they cannot do any good in the average case, and some patients 
get bismuth poisoning. But the injection of bismuth in chronic empyema for 
diagnostic purposes should be done in every instance. Regarding radical 
operation, it must never be forgotten that one is dealing with chronic septics 
who cannot stand very much. It is wiser to do the operation in stages and, 
if possible, under local anaesthesia. A preliminary transfusion of blood will 
help many patients, and so will intravenous injection of saline or Ringer on 
the operating table before the patient is moved back to his bed. Regarding 
the remark often made about a possible post-operative deformity, Doctor 
Meyer considered that of no special importance. Of course one should try 
and cure the patient with as little deformity as possible, but the main thing 
is to close the cavity. 

Dr. John A. Hartwell called attention to the different subdivisions 
of the entity known as chronic empyema. His classification presented by 
Doctor Eggers brings easily before those surgeons who do not see a large 
number of these cases the fact that each one must be treated according to 
the actual pathology present. It is very important that one should have a 
definite knowledge of the exact condition before undertaking the operation, 
and with this knowledge proceed along definite lines for its cure. 

Doctor Eggers agreed with Doctor Lilienthal about the desirability of 
reducing the after deformity, but explained that the cases he had shown were 
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not selected from the standpoint of lack of deformity, but because they had 
been very severe cases when they came to operation. Many of his cases had 
very little deformity and it was often possible to get such a result. He agreed 
with Doctor Lilienthal that not only deformity was to be considered, but 
the function of the lung, and he felt that if one removed short pieces of ribs 
and mobilized the lung to such a degree that it could expand to the limits of 
the thorax, the best results were attained. As far as operations for tuber- 
culosis were concerned, he was still trying to feel his way. Regarding the 
bismuth, he had not used bismuth paste but bismuth oil which was originally 
used by Doctor Stevens of the empyema commission. The preparation con- 
sisted of bismuth subnitrate twenty parts, gum acacia three parts, and cotton- 
seed oil ioo parts. This oil can be injected easily. After it is allowed to run 
in, one plugs the opening, takes the picture and then removes the plug to get 
the oil out. After the oil has run out one takes another picture to show 
if there is pocketing. By using this method no case of poisoning has 
ever resulted. 


CALCULOUS CAST OF PROSTATE 

Dr. DeWitt Stetten presented a cast of the prostate removed from 
a man sixty-eight years old. He was admitted to the Lenox Hill Hos- 
pital on May 8, 1922. He complained of a complete urinary retention 
of forty-eight hours’ duration and gave a history of having had difficulty 
with urination and occasional attacks of retention during the past six 
months. Gonorrhoeal infection was denied. The patient had a marked 
myocarditis, chronic emphysema and bronchitis. On rectal examination 
what corresponded to the prostate was felt as a rather larger than 
normal stony-hard mass of the shape of the prostate, which gave the 
sensation to the examining finger of a “ bag of stones ” under the rectal 
mucous membrane. On manipulation pus was expressed from the 
urethra. An immediate suprapubic cystotomy was performed under 
local anaesthesia and drainage instituted. No calculi were felt free in 
the bladder. An X-ray examination made after the cystotomy shows 
a large, dense irregularly oval shadow, with its longer diameter running 
transversely and with several lines of separation indicated. This shadow 
lies deep in the pelvis and in the median line (Fig. 1). It is obviously 
made by the calculous cast of the prostate which was felt per rectum. On 
May 31, 1922, the suprapubic wound was reopened, the mucous mem- 
brane over the prostatic region was transversely incised and the calculi 
were removed one by one from the bed of the prostate. The internal 
urethral orifice was completely surrounded by calculi. Five large 
irregularly shaped facetted stones and seven or eight smaller fragments 
were extracted. When the prostatic bed was emptied of calculi it felt 
as if a perfectly clean and total prostatectomy had been performed, with 
no trace of the gland remaining. The prostate had evidently been com- 
pletely replaced by the calculous formation. With some difficulty the 
fragments were fitted together as one does a jig-saw puzzle and glued 
in place. The result is a composite calculus roughly the shape and size 
of a somewhat enlarged prostate gland with the left lobe rather larger 
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than the right. On the upper anterior surface is a fairly deep funnel- 
shaped depression corresponding to the neck of the bladder and leading 
into the urethra through an opening under a rather irregular bridge 
formed by several smaller stones (Fig. 2). The calculus is a calcium- 
magnesium phosphate stone. Its weight is one and three-quarters ounces. 
Aside from some cystitis which cleared up under treatment, the patient’s 
post-operative convalescence was quite uneventful and he was discharged 
from the hospital cured, June 29, 1922. Unfortunately, he was again 
taken ill the beginning of August and died in the Fordham Hospital on 
August 6, 1922. The cause of death was given as chronic cardiac 
renal disease. 






Fig. 2. — Photograph of restored calculous cast of prostate. Anterior view. Applicator passes 
under bridge of calculi through internal urethral orifice. 
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ANEURISM OF THE THIGH 


Editor Annals of Surgery : 

Sir : 

The appended four case reports were read before the Southern Surgical 
Association at Memphis, Tenn., December, 1922. Two of them are of rather 
more interest than the others; one, because of its size, involving the whole 
middle third of the femoral artery. The other because the man had only one leg. 

Case I. — A colored miner, age thirty-five, noticed a mass in the 
popliteal space several months before admission to the hospital. One 
leg had been amputated through the thigh several years before as a 
result of an accident in the mines. He sought hospital treatment on 
account of pain from the tension of the growth. A pulsating mass 
the size of an English walnut was found in the popliteal space. Under 
ether with a tourniquet snugly applied the tumor was laid open and 
the openings at the upper and lower ends of the cavity were closed with • 
No. 1 chromic catgut. As we had only one leg to deal with, great 
care was taken in closing the wound not to interfere with the collateral 
circulation that might be in the sack walls or in close proximity to it. 
The wound healed by primary union. 

Case II. — A colored miner, age forty, was referred to me for 
operation for a pulsating mass in the popliteal space. lie had noticed 
a growth about two or three months before, but had not sought treat- 
ment until it became so painful that he was unable to work in the 
mines. Under ether the mass was laid open and two openings found ; 
these were closed with catgut and the cavity obliterated as in the above 
case. He made a good recovery and has gone back to work as a 
coal digger. 

Case III. — A white man, twenty-nine years of age, had his left 
thigh crushed in the mines in June, 1918; no bones were broken. 
The bruises were chiefly in the middle of the thigh on the inner side. 

A small pulsating tumor appeared two or- three weeks later. He 
walked on the leg for about a month when the mass began to enlarge 
very rapidly. He was admitted to the hospital September 26, 1918, 
with a large mass on the inner side of the left thigh which occupied 
about the middle third of the thigh over the course of the femoral 
artery. The growth had pulsated up to a few days before he came 
to the hospital. Under ether a tourniquet was applied and the tumor 
laid open throughout, some blood clots were turned out and the open- 
ings at each end, which were about five inches apart, were closed with 
chromic catgut. When the tourniquet was removed there was very 
little oozing. The sack was infolded and loosely sutured up with a 
small rubber drain down to the cavity. The circulation in the limb 

‘Jcq 

O 



CORRESPONDENCE 


was fairly good at the end of the operation and in a few days was 
practically normal. He made a good recovery and has a perfectly 
normal limb now. 

Case IV. — A young man was referred to me January 7, 1917, with 
the history of an accidental stab wound of the lower inner side of the 
thigh just below Hunter’s canal. There had been some bleeding and 
some clots had been removed by slightly enlarging the skin wound. 
When I saw him the circulation in the thigh was good and the limb 
was only slightly enlarged. We decided that there was an injury of 
some muscular branches with bleeding into the tissues and put him 
to bed with the foot elevated. He improved and was asking to be sent 
home when on January 24th he began to suffer violently and the leg 
became considerably swollen at this point. The following day with a 
tourniquet around the upper part of his thigh a long incision was 
made along the course of the Sartorius muscle, which was dissected 
up; the heavy fascia beneath was very tense, and on being incised, a 
false aneurism was found about four inches long with a wound in the 
artery about half inch long. The wound in the artery was closed 
with six interrupted stitches of No. x chromic catgut. When the 
tourniquet was removed there was no bleeding. The Sartorius muscle 
was sutured down over the arterial suture line and the cavity obliter- 
ated with catgut. A tube drain was placed in the upper end of the 
wound and the rest of it was closed. The circulation was normal from 
the time of the operation. He was kept in bed for two weeks when 
he was allowed to go home on crutches. At the end of five months 
he was reported to be perfectly well and hard at work on his 
father’s farm. 

Gaston Torrance, M.D., 
Birmingham , Ala. 
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LYMPHAXGIOMA OF THE XECIC 
By James E. Thompson, F.R.C.S., Eng. F.A.C.S. 

and 

V. H. Keiller, M.D. 

or Galvhston, Tc.xas 

Lymphangioma of the neck is so rare a disease, that few surgeons have 
an opportunity to study directly more than a very small number of cases. 
Aside from the rarity of the condition, it presents peculiar pathological and 
anatomical features which are not yet fully understood, so that full report of 
all such tumors appears to be advisable. It is our privilege to be allowed 
to present a careful histological study of two cases of widely different clinical 
types which have been recently under our care in the John Scaly Hospital. 

The neck is so well supplied with lymphatics that we should expect to 
find in this region true benign neoplasms composed of lvmph-fillcd, 
endothelial-lined channels, which may or may not communicate with the 
normal regional lymphatics. These tumors possess the power of independent 
growth, and this growth occurs in the endothelial layer. Cell proliferation is 
slow. Nevertheless there may be a rapid filling of the channels with fluid, 
causing cystic dilatation, and thus giving a false impression of rapid enlarge- 
ment of the tumor. Cell division is usually typical. Sometimes the mitoses 
become abnormal in frequency or configuration, and the suspicion of a malig- 
nant change (to endothelioma) is justified. As in many other benign tumors, 
such malignant changes may occur, either as a result of inflammation or trau- 
matism, or without known cause. 

Pathologically, lymphangiomata fail into three general types, the simple 
or capillary, cavernous and cystic. With the simple variety we arc not espe- 
cially concerned. In the neck, as elsewhere, they arc small in size and 
superficial in position, so that their diagnosis and removal is a matter of 
little difficulty. The typical cavernous tumor may occur in the subcutaneous 
tissue or under the deep fascia. It consists of large anastomosing channels 
which may contain in their midst irregular masses of lymphocytes, aberrant 
lymph follicles and nodes, and quite frequently, many neoplastic blood-vessels 
which give it the appearance of a mixed hremangio-lymphangioma. When 
such a tumor is situated deep in the neck it may cause serious errors in 
diagnosis and give rise to extreme difficulties during removal. The -olid 
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tissue of the lymph-nodes may be grossly unrecognizable as such, and may 
arouse the suspicion of malignant disease, and the numerous blood-vessels 
may cause the operation to be protracted and bloody. 

The cystic form of tumor is of even greater interest. It is still not prop- 
erly understood, although the amount of attention recently given to it has 



Fig. i. — Diagram of jugular and subclavian sacs in 30 mm. human embryo. (After Sabin.) 

cleared up many of the problems connected with it. In the neck frequently, 
in the axilla occasionally, more rarely in the groin, and in the retroperitoneal 
space, large cystic tumors are met with which may be unilocular or multilocu- 
lar, which are filled with lymph and lined by endothelium. In many cases the 
collection of fluid occurs with surprising rapidity, so that one suspects an 
infective condition, yet the walls and the fluid contents of the tumor show no 
signs of inflammation. Again, having attained a certain size, the cyst may 
as suddenly cease to enlarge and remain for years at a standstill. 
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There is every reason to suppose that these hygromata are at the outset 
cavernous lymphangiomata, which become dilated with lymph either as a 
result of a change in the drainage, or an alteration in the function of their 
lining membrane. The sudden onset and rapidity of their growth is difficult 
to understand. It has been suggested that it indicates very active cell pro- 
duction, with an invasive power on the part of the endothelium; and the 
extension of these tumors into the axilla and mediastinum has been thought 
to corroborate this view. Against this there is very definite negative evidence. 



Fir.. 2 . — Case I. Anatomic relations of hxmanRio-lymphnnp.ioma. At X the tumor was in contact v.ith the 

superior constrictor of the pharynx. 


in that the microscope shows the walls to be made up of small inactive 
lymphatics with adventitious fatty and fibrous tissue, and the lining endothe- 
lium of the cyst itself contains but few cells in the process of division. There 
is no active cell growth in a tissue which microscopically shows resting cells ; 
and we cannot properly speak of any fluid collection as possessing the property 
of active growth no matter how rapidly it may enlarge. The “ deep invasive 
power ” is much better explained by the cmbryological origin of these tumors 
and the “ rapid enlargement ” on an hypothesis of altered cell function per- 
mitting increased lymph to collect. 

Physiologists are still disinclined to accept a secretory function for 
endothelial cells, yet most pathologists and histologists incline to Heidenhain’s 
contention that the lymph is in part a secretion, and not merely the result 
of osmosis and filtration. Few clinicians recalling the enormous amount of 
fluid in joint, pleural and peritoneal cavities fall endothelial lined ) in infec- 
tive or tumor conditions, will doubt that under pathological stimulation at anv 
rate, endothelium does exercise a secretory function. That which line- the 


lymph-vessels does not usually secrete to such an extent that it attract- atten- 
tion; the secretion, if it be such, is ordinarilv diffused at mice into the ti— r.e 
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spaces and appears as tissue oedema. Yet endothelium of lymphatic vessels 
may, under certain physiological conditions, lose its permeability and prevent 
diffusion. The mesenteric lymphatics retain within their walls, under con- 
ditions of health, the chyle which they have taken up from the intestine. 
Pathologically, this endothelial impermeability may be greatly increased as in 
the infective conditions of serous cavities already mentioned. In order to 
explain the cyst formation in lymphangioma one must imagine an altered 
function with either increased production of fluid or decreased permeability 
of the walls, or both, since mere occlusion of the lymph passages draining 
the tumor would give rise to tissue cedema as well as to cyst formation, and 
this we do not find to be usually the case. 

With reference to the invasive properties, the tendency of tumor growth 
is along the line of least resistance and an actively proliferating tumor in 
the neck should tend to grow outward and forward. This is precisely the 
direction taken by the cystic hygroma when it enlarges. It does not grow into 
the axilla or mediastinum. When it is found to extend from the root of 
the neck into these regions, it has actually originated in this situation, but 
has lain quiescent until cyst formation caused it to present as a visible swell- 
ing. This raises certain questions regarding the congenital origin of lymph- 
angioma. Almost always where the history is clearly given, one finds that 
the tumor appeared at birth or so early that a congenital origin is probable. 
This is true to a certain extent of all lymphangiomata, but it is almost invari- 
ably true of those situated in the neck. This feature has led many pathologists 
to consider that an embryonic fault is the starting point of the condition ; and 
in the peculiarities of the anatomic relations and the morphology of those 
found in the neck, there is much evidence to support this belief. 

The lymphatic system begins at the end of the sixth week, with the 
formation of capillary nets of lymphangioma-blasts. These lymphatic anlagen 
appear in certain definite regions or “ centres of initiation ” which are marked 
by sac-like dilatations. From these centres new channels are formed by 
budding and canalization. The first pair of lymph sacs is situated in the 
neck between the primitive jugular and the subclavian veins, corresponding 
in position to the cervical lymph hearts of the amphibia; a second smaller 
pair occurs in connection with the iliac veins. The lymphatics of the trunk 
arise as smaller independent spaces in the mesenchyme which later become 
joined into large vessels. The lymph-vessels of the head, neck and arm are 
in the main outgrowths from the iliac sacs ; those of the lower limb, pelvis 
and buttock, outgrowths from the iliac sacs. Yet it must be remembered that 
in these regions also, numerous independent angioblastic islands arise in the 
mesenchyme and become attached only secondarily to the jugular sac out- 
growths (Huntington). Probably all growth in the older foetus and in the 
child after birth takes place as a result of the growth of already established 
channels. In considering tumors appearing some years after birth, one must 
bear in mind that the lymph-vessels are actively growing structures throughout 
the growth of the child, but since differentiation of endothelial cells is more 
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or less complete at birth, new channels probably arise only from those already 
laid clown. In the consideration of tumors of all varieties arising in child- 
hood, there is often too little attention given to the normal growth and 
continued development of cells occurring after birth. Xo one who has studied 
infant histology can feel that the end of intra-uterine life terminates cellular 
differentiation. It seems, therefore, to be going rather far afield to seek an 
origin for all lymphangiomata in “ embryonic rests,” even though one grasps 
the opportunity to explain on an embryologic basis certain peculiarities of 



I'ig. 3. — C.i'c I. H.r mani’io-K mph.ttirionn of ruxt . 


those most frequently met with in the cervical region. Dowd, in 1913, 
reporting four cases of cystic hygroma of the neck and reviewing ninety-one 
others, first definitely called attention to the relationship of the jugular lymph 
sac of certain adult fishes and of vertebrate embryos with the site, anatomic 
relations and cystic character of these growths. Since the publication of his 
article the jugular sac has been found to exist in the early human embryo, 
as well a* in the usual “ laboratory mammals.” so that the embryonic origin 
of these tumors is established on a firm basis. 

Before passing on, let us consider further the position of the jugular sac. 
It lies in the interval between the primitive common jugular vein and the 
subclavian, and early acquires an opening into both of the^e. Cepbalad. its 
outgrowths extend along and lateral to the internal jugular and lie in intimate 
relation to the cervical nerves, as they emerge front the intervertebral fora- 
mina. Caudad. it is prolonged along the internal mammarv vewd-- ; while 
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laterally, it grows along the subclavian and axillary veins into the arm. In 
the posterior mediastinum it makes connection with the precaval lymphatics. 
Whether this growth is all the result of budding from the sac wall, or 
whether, as seems more accurately demonstrated, it is in part the result of a 
confluence of many independent islands, the result is, that one large lymph- 
space is formed, which is intimately associated with the great veins of the 
root of the neck and arm and lies in close relation with the cervical nerves 
and the prevertebral muscles. In the ordinary course of events, the sac 



Fig. 4. — Hicmangio-lymphangiomn of the neck. 


becomes obliterated by the growth of reticular connective tissue and the 
development of lymph follicles and lymph-nodes. These arise from the 
endothelium lining the sac, at first lying within the lumina of the sac and its 
outgrowths, later becoming massed into definite organoid structures with 
independent vascular supply and capsule. A defect occurring at this stage 
would give rise to a condition of mingled lymphoid and lymphangiomatous 
tissue, such as is frequently found in the cavernous type of tumor. Our first 
case belongs to this type. 

Case I. — E. P., male, white, age thirteen months. History. — The baby is the 
first child of healthy parents. At birth he had a small tumor of the left side of 
the neck, apparently above or in line with the hyoid bone. This is said by the 
mother to have been the size of a hen egg, and to have moved freely under 
the skin. At the age of twelve days an operation was performed and the tumor 
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removed. The mother says that a small drain was placed in the anterior end of 
the incision, and that five days or so after the operation it began to drain pus. 
and continued to do so for some days. Finally the wound healed, leaving a tight 
scar, which the mother loosened by massage. 

About the time that the baby was recovering from the operation. <vdcma 
of the face and lip of the same side began to appear, and within a few week*- the 
tumor of the neck came back and soon reached its present dimensions. This time 
it was of a diffuse character, and not “loose in the neck" as before. The baby 
has drooled saliva a great deal since the face became so much swollen. He suffers 
from severe attacks of tonsillitis whenever he gets the slightest cold. 

Examination . — The child is fat, but rather pale and flabby. He appears to be 
in fair health. He appears to suffer no pain about the face or head. 

Loral Examination . — The right side of the face and neck is normal. The 
left side presents a diffuse swelling, suggestive of oedema, of the whole side 
of the face from the lower eyelid down; there is a little puffiness of the left side 
of the nose, and much swelling of the left side of the upper lip, causing a down- 
ward drooping of the angle of the mouth. There is some puffiness of the left lower 
lip, and general swelling of the whole check, causing projection into the mouth and 
externally; below, this swelling blends with a tumor of the upper part of the 
neck, so that the line of the mandible is obliterated. The cervical swelling is diffuse 
in character, and extends from the median line anteriorly to the angle of the 
mandible posteriorly ; the anterior border of the sternomastoid cannot be felt. 
Below, the confines of the tumor arc not easily made out, but it decreases rapidly 
and there is practically no swelling below the level of the cricoid cartilage. Over 
the whole swelling there is a bluish tint to the skin, and there are a number of 
rather large prominent veins. 

A probable diagnosis of branchiogenetic cyst was made, the oedema being 
attributed to chronic inflammation as a result of infection and previous partial 
removal. The vascularity of the surface was not easily explained on this 
assumption and caused considerable anxiety. 

Operation . — April 1 8, 1921. The submaxillary region was exposed by a curved 
incision similar to that usually employed for ligature of the lingual artery. The 
separation of the skin was rendered very difficult by the presence of scar tissue 
from the previous operation and by the vascularity of the mass and the adherence 
of skin to it. This was especially true of the posterior part of the tumor. The 
limits of the mass were very hard to define, as it spread round the normal struc- 
tures and was everywhere obscured by scar tissue and great numbers of blood- 
vessels; its nature also made the differentiation of tumor from normal tissue very 
difficult. Bleeding was not very profuse, but there was a constant oozing which 
was almost impossible to control and which greatly increased the difficulties of the 
dissection. It was soon seen that the tumor was not a branchiogenetic cy-t, but 
was of a lymphangiomatous nature. There were no large cavities, but many small 
cysts containing clear fluid. The diagram (Fig. 2) shows the anatomical relation- 
ships of the tumor. It extended upwards in the direction of the styloid process. 
The lower pole of the parotid gland was imbedded in it, and a small p irtion was 
removed with the tumor; in this region a lymphatic gland was recognized and 
removed. This was the only lymph-node seen in the direction. Lower down the 
tumor extended under the anterior border of the Merimmastutd muscle, from 
which it was separated with considerable difficulty. Anteriorly it was spread over 
the upper border of the anterior belly of the digastric and was inseparably blended 
with the superficial part of the suhmaxiliarv gland, which had to be r< moved. 
The deep part of the suhmaxiliarv gland was not involved and was k-ft undisturbed. 


In the suhmaxiliarv n 


tumor extendi d upwards under co\ c r of the 
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Fig. 5. — Case II. Cystic lymphangioma of neck. 
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lower border of the mandible, and behind the submaxillary gland it was in contact 
with the superior constrictor of the pharynx. Below the hvoid bone the tumor 
extended to the level of the anterior belly of the omohvoid and was wrapp'd 
around its upper margin. There was no sign of extension over the mandible on 
to the cheek, nor did the dissection explain the oedema The wound w a - clos'd 
with silkworm gut sutures, with a gutter drain at the posterior extremity. 

Convalescence . — The child left the table in fairly satisfactory condition, con- 
sidering the length and character of the operation. Ilvpodermoclysis was mid at 
once, and the baby reacted well. On the third day there was some swelling of the 
neck and wet dressings were used; a considerable quantity of thin milky discharge 



Tie. 6. — Cystic lymphangioma of the neck. Tlnn c\ -.t vail inonnte 1 f! at. 


appeared the next day, and continued for some days after; there was slight fever 
for the first eight days, but this was never alarming. During the whole of the 
convalescence the baby drooled much saliva and it was difficult for him to swallow, 
on account of paralysis of the tongue from implication of the hypoglossal, which 
had been exposed in the dissection. 

The baby was sent home on May 5th; the wound at this time was clean, and 
the paralysis of the tongue improving slowly. Six months later the paralysis of 
the tongue had disappeared; there was no recurrence in the neck, but there was 
still some oedema of the face and especially of the upper lip It sccnw probable 
that there is a diffuse Ivmphangiomatous condition here al c o 

Pathological Report . — (See Figs. 3 and 4) Grossly the tumor consists of a 
rather dense fibrous tissue full of small blood-vessels and «inall cysts \ arsing 
from It cm in diameter (in the preserved condition 1 to microscope c i?t. 'I litre 
are a few areas which appear to be cml>cddcd Emphatic glands and *omc of the*e 
ate necrosed. Microscopically the mass consists of a few hmph follicles more or 
less isolated from each other him* in a network of dilated and thickened hmph 
channels There arc many small blood-vessels ghinc j.-rts of tin tumor r.n r.pp tr- 
ance of Imnangioma. There is no suggestion of end <the\it ma err c: *r: hwant 
prolift tation of am hint! The parting of su 1 •v'.m!!: ry ghmd s. ct ; ov d i em- 
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bryonal in appearance and deficient in ducts. Pathological diagnosis : Lymphan- 
gioma, with an excess of blood-vessels. 

In this case the tumor lay high in the neck, and there was no evidence that 
the main cavity of the jugular sac was at fault, since there was no cyst or 
tumor tissue below the omohyoid. Apparently the obliteration of the jugular 
sac had occurred in the normal manner, and the malformation occurred in its 
upper outgrowths. In our second case the condition is very different; the 
ingrowth of lymphoid tissue has not occurred; and the large potential space 
formed by the jugular sac, after remaining for a certain period undistended, 
and therefore unobserved, has suddenly dilated and become a matter of 
prime importance. 

Case II. — M. C., female, white, age five years. History. — Father died three 
years ago of Bright’s disease. Mother living and well. One sister, aged three, 
in good health. The child had typhoid fever two years ago; whooping cough last 
spring; no sequels in either case. 

Present Trouble. — The mother first noticed a tumor of the neck four weeks 
ago; since then it has grown steadily larger. One week ago the child first com- 
plained of pain and stiffness in the neck. 

Examination. — The child was in excellent general health ; all findings were 
negative except for the local lesion. The left side of the neck was occupied by 
a cystic swelling, covered by normal skin, which showed neither increased vascular- 
ity nor oedema. The tumor occupied the lower part of the posterior triangle and 
appeared to extend below the clavicle. It was very slightly tender on pressure, , 
or when the head was moved. It was resilient, with a suggestion of fluctuation. 

On admission to the hospital October 20, 1920, the temperature was 100.6°, 
but it dropped to normal during the night. On the following morning the cyst 
was aspirated and 10 c.c. of clear yellow fluid withdrawn. This confirmed the 
diagnosis of lymphatic cyst and operation was set for the following day. The 
temperature went to 100.6° again that afternoon, but there was no pain and the 
child did not appear to be ill. 

Operation. — November 1, 1920. A transverse supraclavicular incision was 
made and the cyst was exposed. It was found to be multilocular. The super- 
ficial wall was very thin and in parts transparent, the deeper parts thicker. The 
mass extended below the clavicle into the axillary space, and lay in close contact 
with the upper cords of the brachial plexus. In order to facilitate the dissection 
about 30 c.c. of fluid were aspirated. This was clear, straw colored, and coagu- 
lated spontaneously. The dissection involved the free exposure of the internal 
jugular vein, the scalenus anterior, the anterior border of the trapezius muscle, 
and the phrenic nerve and upper cords of the brachial plexus. The wall of the 
cyst was applied to these structures, but did not infiltrate them. None were injured 
in the dissection, and it was possible to remove the entire wall of the cyst without 
injury to any of the surrounding nerves or vessels. A small drain was placed at 
the posterior end of the incision and the skin closed. 

Convalescence. — The drain was removed on the second day and the stitches 
on the seventh day. Healing was by first intention, and the child left the hospital 
November 8, 1920, in excellent condition. 

Pathological Report. — The specimen consists of a multilocular cyst ovoid in 
shape, 7 cm. by 5 cm. in diameter, having thin walls in which lie a few smaller 
cysts which do not communicate with the main cavity. 

The fluid in the large cavity is yellow and coagulates spontaneously; that in 
some of the small cysts is colorless and does not coagulate even after fixation in 
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formalin. Microscopically the coagulum b acellular. The greater part of the c \ 
wall is very thin, transparent, and histologically (Fig. 6) con-ist? of a delicate 
membrane of coarse and fine interlacing connective tissue, traversed hv Emphatic 
vessels and capillary blood-vessels. The ordinary staining of this portion of the 
wall shows no lining endothelium, hut a portion which was spread and stained 
with silver nitrate showed the typical pavement endothelial structure. A part of 
the cyst wall is thicker, about 3 mm., and sections of this show a definite endothelial 
lining. The wall (Fig. 7) is here composed of capillary Ivmphangiomatotis spaces, 
and of spindle-shaped cells, fat and connective tissue. This region is full of 
capillary blood-vessels. Some of the areas here contain a few cells suggestive of 



myxoma, but there is no evidence of any malignant change in any portion of 
the tissue. 

Diagnosis. — Hygroma (multilocular lymphatic cyst) of the neck. 

.'If ter History . — There has been no opportunity to examine the child recently, 
as she has left town. November. 1022, two years after the operation, her mother 
reported by letter that she was in excellent health ; no sign of tumor. 


This case illustrates excellently the quiescent interval and the sudden growth 
and cystic character of those tumors which arise as a result of the failure of 
obliteration of the jugular sac. The absence of lymph follicles and nodes in 
connection with it is further evidence that the essential fault is in the walls 
of the sac. So long; as there was no abnormal increase of fluid within the 
space, no visible tumor appeared. Somethin", the exact nature of which we 
are unable to determine, possibly an infective condition or toxic absorption 
which was -o mild that it left no positive sums of inflammation behind, caused 
an increased secretion of lymph and at the same time apparently a decree wd 
drainage, and the tumor, enlarged alon" the line- of lea-t re-i-tance. «h<>w<-d 
itself as a vi-ihle swelling in the neck. In this particular en-e there wa- 
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prolongation of the tumor into the axilla or mediastinum. This indicates 
that the axillary and thoracic embryonic outgrowths of the jugular sac had 
completed their development in the normal manner. In many of the cases 
reported, their outgrowths are still primitive and connected with the main 
sac ; and the cystic tumor arising from them will be found to extend far down 
in these situations. Similarly separate axillary or mediastinal cysts may 
appear, with or without a cyst formed from the main jugular portion of the 
sac. It gives an erroneous idea of the origin and pathology of these hygro- 
mata to say that they “ grow into ” axilla or thorax. If this conception of 
their embryonic basis is correct, the anlagen from which they arise are at 
the start occupying these regions. Some new growth of lymphatic does occur, 
but it is rather the character than the amount of growth which is at fault. 
If the fault were merely the failure of the jugular tap to appear, then fluid 
should collect as soon as lymph begins to form, and tissue oedema should 
invariably follow. This is not the case, and it seems probable that, whatever 
the error in development, it is associated with an increased secretion on the 
part of the endothelial cells and a decreased permeability of the walls of the 
sac, so that escape of the excess fluid by diffusion into the surrounding tissue 
spaces is impossible. 

Much further investigation of the absorptive properties of these cysts, 
and also more authoritative information regarding the physiology and pathol- 
ogy of lymph formation in varying conditions, are required to clear up these 
points. It is very necessary also that any cases of* the kind, in which 
post-mortem examination can be made, should be most carefully dissected 
with a view to determining the exact condition and drainage of the re- 
gional lymphatics. 

From the point of view of the surgeon, the chief matters of interest are: 

1. These tumors, like most embryonal tumors, are primarily benign. 
Rapid growth does not indicate malignant transformation. 

2. They may, and frequently do, contain a large htemangiomatous element. 

3. In all cases, and especially in the cystic forms, they are more deeply 
situated than a superficial inspection would lead one to suppose, and their deep 
relations and extensions follow certain definite lines, predetermined by their 
embryonic origin and not the result of infiltrative tumor growth. 

4. Excision is the logical method of treatment. 
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LIGATION OF INFERIOR THYROID ARTERY 
By Joseph L. DeCouroy, M.D. 

or Cin'cinvatj, Ohio 


The first indication of the reduction of thyrotoxicosis, when surgery is 
thought advisable, is ligation of one or both superior thyroid arteries. This 
together with rest for three or four months is frequently the only preparatory 
treatment necessary before thyroidectomy is justifiable. Occasionally, how- 
ever, the improvement in these cases is not sufficient to warrant removal of 
the gland, and if we do so, we do it with a certain amount of risk, or attempt 
to reduce the risk by leaving the wound entirely open, or sometimes removing 
only part of the gland. This is the routine which we have used for a number 
of years, avoiding ligation of the inferior arteries because of an innate fear, 
founded upon theory, rather than clinical experience. We felt that the opera- 
tion was of such a major nature that these patients could not withstand the 
ordeal. More recently, however, we have utilized this operation more and 
more with increasing gratifying results. 

Ligation of all four thyroid arteries over a period of a few weeks must be 
condemned because of the dangers which it incurs. Theoretically, unless we 
have a thyroidco ima present we would naturally expect a gangrenous condi- 
tion to follow. Tetany is also apt to occur, due to a removal of the blood 
supply to the parathyroid bodies. Clinically I have found a severe type of 
hyperthyrotoxicosis follow the fourth ligation, performed shortly after the 
initial ligations, although only a slight reaction followed the third ligation. 
Since then we have formulated the following routine: 

Single or double superior ligation is performed at the first sitting — if 
single, the opposite side is usually ligated within the week following. The 
patient is then allowed to return home and is instructed to submit to almost an 
absolute rest. After three or four months the patient is again examined, and 
if thyroidectomy is still contra-indicated, in our opinion, we ligate one inferior 
thyroid artery. This is usually all which is necessary before performing a 
complete thyroidectomy. If, however, a month passes after the inferior liga- 
tion and the patient is still considered a had risk for thyroidectomy, we then 
ligate the other inferior artery. This is performed from four to five months 
after the superior ligations and we feel that this F sufficient time for a slight 
collateral circulation to form about the superior pole* and prevent- dFn-trou- 
re.-ults which may otherwise follow. 


The results accruing from inferior ligation in severe en-es are the following : 
(T ) If we consider a normal person a- too per cent, and the improvement 
following a successful thyroidectomy a*- oo per cent.. I would say that a 
bilateral ligation of the superior arteries improve- the patient go per ant., 
taken as an average, and ligation of all four arteries improve-' the patient 'Y> 
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per cent., thereby lessening the margin of danger. (The above averages were 
formulated following a review of the basal metabolic rate in a post-operative 
study of a large number of cases.) 

(2) In thyroidectomy of the severe cases of exophthalmic type which 
require ligation, hemorrhage is sometimes severe enough to narrow the safety 




Fig. 1. — Position of transverse incision. 

zone. With ligation of all four arteries, the hemorrhage is noticeably dimin- 
ished and of little or no concern. 

(3) Ligation of inferior arteries lessens more volume of blood to gland 
than superior ligation. 

(4) Operation of inferior ligation is not difficult and is without danger if 
proper judgment is used as to time of operation. 

( 5 ) Operation can be performed in twice the time which it takes to ligate 
the superior artery — frequently being performed in five minutes and can be 
performed either with straight local or local combined with light nitrous 
oxide anaesthesia. 

(6) It is rarely, if ever, necessary to allow wound to remain open following 
thyroidectomy preceded by three or four ligations. 

(7) The incisions for inferior ligation can be made in same crease as 
incision for thyroidectomy and only one resulting scar remains. 
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We have now performed inferior ligation sixty times with only one violent 
reaction, employing the following technic : 

A transverse incision is made two finger breadths above the clavicle, 
with the centre overlying the posterior border of the sterno-cleido-mastoid 
muscle (Fig. i). The incision is carried down through the deep fascia until 
the muscle fibres are exposed (Figs. 2 and 3). (It is sometimes necessary to 
ligate and divide the external jugular vein at the posterior portion of the 
wound. ) The sterno-mastoid muscle is drawn inwardly and the division noted 
between the thyroid gland and the carotid sheath. A haemostat is then placed 
between the thyroid gland and the carotid sheath, hugging the thyroid capsule 



Fig. 4. — Appearance of field after dissection has been completed, showing ligature of 

inferior thyroid artery. 

as closely as possible without opening it and the blades spread apart. The 
thyroid gland is then retracted inward with the sterno-mastoid muscle and the 
sheath of the carotid is retracted outward. The scalenus anticus muscle can 
be seen lying beneath covered by its fascia. The fascia is opened at the inner 
margin of the muscle and the inferior thyroid artery can be readily isolated 
(Fig. 4). It is essential that the operative field be kept absolutely dry 
throughout the whole procedure, because with oozing the landmarks are 
frequently lost and important structures may be injured. 

Technical dangers which may be mentioned are, injury to the jugular vein, 
injury to the phrenic nerve which lies on the belly of the scalenus anticus 
muscle, and injury to the thyroid gland itself, thereby causing the typical reac- 
tion which occurs when thyroid tissue of this type is traumatized. 
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ANALYSIS OF TWO HUNDRED AND FIFTY CASF.S TKLATLJ) AT III)) 
CHILDREN'S HOSPITAL OF PHILADELPHIA^ 

By Henry P. Brown, Jil, M.D. 
or PmiAnr.LrinA. I’a. 

During the period from 1906 to T922 there were 259 cases of empyema 
treated at the Children’s Hospital and an analysis of end results with 
special reference to the method of treatment seemed desirable. 1 am indebted 
to Doctors Wharton, Jopson, Hutchinson, Ilodge. Allen, Speese and Lee, 
upon whose services the cases were admitted, for the privilege of reporting 
them in this paper. 

It is a well-known fact that empyema in children differs considerably 
from that occurring in adults, and it is for this reason that the cases from 
the Children’s Hospital are presented. 

The treatment varied according to the views of the chief on service at the 
time, but up to 1917-191S the most frequently used method was exploratory 
aspiration to locate the collection, general anaesthesia and rih resection, the 
chest being drained with a fenestrated rubber tube. 

As anyone knows who has endeavored to look up hospital records of a 
number of years ago. when there was apparently no one whose duty it was 
to supervise such records, there are often omitted many facts of interest and 
information which are essential for any review purposes. The Children's 
Hospital was not an exception in this, and in compiling this record of em- 
pyema cases, I have classified as “ unknown ’’ under the various subheadings 
when the fact in question is not definitely stated, even though it may be 
assumed that routine measures were followed. 

As can be seen from a study of the “unknown " tables, this element does 
not alter the results very much one way or the other, but I have used it in 
order to make them as accurate as possible. 

One of the most interesting questions in operating upon empyema ca^es 
in children, and one which has caused some discussion in Philadelphia, h rib 
resection vs. intercostal incision. Those in favor of incision claim that it 
can be done more readily than resection; it renders the child less subject 
to shock ; it is not followed by rih necrosis; it is a shorter operation, and if 
the wound is kept open properly and the incision large enough, the drainage 
is just as satisfactory as when resection is done. 

The resection adherents claim that it takes but very little more time t<> 
do a resection; it can be done with the same type of amesthetie as tin- incL'nn ; 
it is not more shocking to the child; it allows of much, better drainage. 

* Road i t Torr the Ai.uiurA «• 
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At the present time the advocates of each method are about equally 
divided. Up to 1915 our records show that most of the surgeons did a resec- 
tion, using a general anaesthetic, usually ether. 

The term “ cured ” is a variable factor, some of the hospital internes 
writing up the records regarding a case as cured when the chest wound 
had entirely closed and remained so for several days. Others regarded a 
case as cured when the child was discharged with a small sinus that was 
draining, but without a drainage tube in it. 

There were a few cases which demonstrated that occasionally each of 
these standards was at fault, but most of those discharged as cured evidently 
remained as such, for those of this type coming in for reoperation were quite 
rare. Of course, they may have gone to other hospitals for a secondary 
operation, but judging from the small number of cases operated upon else- 
where and later falling into Our hands, there were not many who did not 
return to us when they had further trouble. 

No attempt was made to follow up the cases and have them return for 
examination at the time this report was being prepared. In a city the size 
of Philadelphia with a large percentage of foreign population among the 
poorer classes, we have found that the people change their addresses quite 
frequently, often without leaving word as to their destination. Another fac- 
tor is the failure to have the name properly spelled, sometimes our fault 
and sometimes theirs. The chief reason, however, is the fact that at the 
present time our Social Service Department is not large enough to enable its 
workers to search over the city for these cases. 

The dispensary records show that most of the cases leaving the hospital 
as cured, with a small sinus, returned there until the sinus had closed entirely. 

In view of the above facts there are classified as cured those cases dis- 
charged as cured when they left the hospital, and those discharged as 
improved are placed under improved, in studying the results for both resec- 
tion and incision. 

Studying the cases more carefully, there were 171 resections, 54 incisions, 
2 aspirations, and in 34 the type of operation was not mentioned in the 
history, although most of the latter were done at the time when resection 
was the routine procedure. They are, however, classified separately for 
the reason stated above. 

Beck’s paste No. r was used in one case. This was a little fellow of 
seven who had had a resection in July, 1909, at which time a piece of 
his sixth rib was removed. A month later it was necessary to resect a 
portion of his seventh. He was discharged in September with a small 
sinus. In November of the same year he was readmitted and portions 
of the seventh, eighth and ninth were removed, exposing two pockets 
of pus. He was again discharged in January, 1910, with a sinus. In March 
he returned, the sinus still being open, and in April he was given three injec- 
tions of Beck’s paste No. 1 at four-day intervals. His chest closed and he 
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left the hospital in two week? apparently cured, and we have iv»t heard 
from him since. 

Aspiration without subsequent thoracotomy was done twice, hi one in- 
stance a little girl had a pyemia with abscesses of the elbow, hand and face. 
She developed signs of fluid in her chest and about 400 c.c. of bloody pus 
was aspirated. Her chest was not opened and she was later discharged in 
good condition only to return in two months with an osteomyelitis of one 
of her metacarpals. 

The other was an infant of one and five-tenths years. Two c.c. of pus 
were removed with an exploring needle, the smear showing a pneumococcus. 
In three days another exploration gave a dry tap and the child was discharged 
eighteen days later in good condition, the chest having cleared. 

Of the 1 71 resections, 70, or 40.8 per cent., were cured, 61, or 35.6 per 
cent., were improved, 3, or 1.7 per cent., unimproved, and 37, or 21.5 per cent., 
died. If we regard all of the cases as being either cured, unimproved or dead, 
the percentage of cures would he 76.0 per cent. 

Of the 54 incisions, 9, or 16.6 per cent., were cured, 20, or 37 per cent., 
improved, 1, or 1.8 per cent., not improved, in 2. or 3.7 per cent., the con- 
dition at discharge was not stated, and there were 22, or 40.3 per cent., of 
deaths. Combining improved and cured as was done above, the cured would 
he 53 per cent. 
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( III 


In only two of the fatal incision cases was the note made that the child 
was too sick for resection and an incision was therefore made. Each of 
these children died within twenty-four hours after operation. The exponents 
of incision sometimes claim that included in their mortality lists are ca-es too 
sick to resect, but our records of over 250 cases show that these two were 
the only ones of this type that are mentioned. It therefore seems that the 
mortality in each class is fairly representative. 

There were 34 cases in which it was not stated what type of operation wa- 
done. Of these. 10, or 47.0 per cent., were cured. 6, or 17.3 per cent., 
improved. Combining these as was done above, it gives O4.7 per cent, cured. 
One. or 2.9 per cent., was not improved, in 3. or 8.8 per cent., the result H 
not stated, and there were 8. or 24.2 per cent., of death*. These figure- agree 
more closely with tho-e of the ie-eciions. and there is no doubt, in view of 
the tact that mo-t of them occurred before tot 5 when practically nil of the 
operation- were re-ect;ons. that they belong jo titi- da—. Thcv are. however. 
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classed as “ not stated ” because of the desire to have the figures as accurate 
as possible. 

The average number of days in the hospital per case was thirty-seven for 
resection and thirty-five for incision. 

Pneumonia, Post-operative . — There were eight cases of post-operative 
pneumonia, of which six died and two recovered. Five of the fatalities had 
been resected and one had had an incision (this case died eighty-eight days 
after operation, the pneumonia obviously not being related to the type of 


Table II. 


Post-operative pneumonia following 


Died Recovered 
General 4 I 

Local 2 

(one 88 days) 

Not mentioned i 

Post-operative pneumonia in 4.7 per cent, of cases given general anaesthetic. Mor- 
tality of 3.8 per cent. 

Post-operative pneumonia in 4.0 per cent, of cases given local anaesthetic. Mor- 
■ tality of 4.0 per cent. 

(excluding one case 88 days after operation.) 


operation, but it is nevertheless included in this group). One of the resec- 
tions and one of the incisions recovered from the attack. Post-operative 
pneumonia thus occurred eight times in 259 operations, or 3.0 per cent., while 
the mortality from this cause was 2.3 per cent. All of these cases followed 
the primary operation, there being no record of it having followed a secondary 
operation. Table II shows the relationship between the type of anaesthetic 
and the number of cases of post-operative pneumonia. 


Table III. 


12 1 cases received general anaesthetic and recovered. 

25 cases received general anaesthetic and died (17.1%) 

146 

30 cases received local anaesthetic and recovered. 

12 cases received local anaesthetic and died (28.5%) 

42 

47 cases anaesthetic not stated recovered. 

24 cases anaesthetic not stated died (33.7 %) 

7i — 

Type of Ancestlicsia . — A general anaesthetic was administered to 146 
patients, of which number twenty- five died, a mortality of 20.1 per cent. 
Forty-two were done under local anaesthesia with twelve deaths, a mortality 
of 40.0 per cent. In seventy-one cases the type of anaesthesia was not stated 
and there were twenty-four deaths, a mortality of 51.0 per cent. 

As mentioned in discussing resection, most of the cases in which the type 
of anaesthesia was not mentioned were done during the period when ether 
was the method of choice. This would raise the percentage mortality slightly 
in the general anaesthetic class. 
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Rcopcrations . — The cases returning for reoperation are of interest ami 
are shown in Table IV. They have been classified as: i. Necrotic rib. *?. 
Discharging sinus (which includes insufficient drainage and failure of obliter- 
ation of the cavity), and one case in which the cause is not mentioned. 

Of the 171 cases in which the primary operation was a resection. 7. or 
4.0 per cent., returned for necrotic rib. 10. or 5.8 per cent., for discharging 
sinus, which with the one the cause of which was not given, gives a total 
of eighteen cases and a percentage of 10.5 requiring reoperation. 

Of the fifty- four incisions, nine returned for rcoperation, a percentage 
of 16.6. Here again resection seems to give a better result than incision. 


Taiiu- IV. 

Rcnpcraiicnis 

Rev'clions Inci'ion' - 


(1; Necrotic rib 7 4.0% of total rejections 

(2) Discharging sinus 

(insufficient drainage). . . 10 5.8% of total rejections 9 

(3) Not mentioned 1 0.7% of total rejections 


Condition following secondary operations: 

Cured 7 

Improved 11 

Not improved 


f 1 following resection 
following incision 

6 

I 


Number of secondary operations: 


One rcoperation 16 6 

Two rcopcrations 1 1 

Three rcopcrations 1 1 

Four rcopcrations . . . o 1 


Intercostal incisions followed by {|”esect ion 6 

Fer cent, of resections needing secondary operation: 171 resections. 18 rcoperation 'a 

10.5 per cent. 

Per cent of incisions needing secondary operations: 54 incisions. 9 rooperatinnr. 

16.6 per cent. 


Classified according to the number of secondary operations, of the resec- 
tions. sixteen were reoperated upon once, one twice and cute was cooperated 
upon three times. 

In the nine incisions, six were reoperated once, one twice, one three 
times and one child, at present in the hospital, was cooperated upon four 
times. The original operation on this last child was an incision, and it 
has been followed by four rib resections, the last one having been done 
according to the method advocated bv Colonel Keller of the Walter 
Reed Hospital. 

In three of the cases in which the primary operation was an incision, the 
secondary was also an incision. In six. the original being an incision, a 
secondary resection was done. 


Regarding the results of cooperation, seven of the resections are cl 
as cured and eleven improved. For the reason mentioned eKvw! 
discussing cured ami improved, it seems fair to c!a>Hfv tl'.e-e tighUe 
as being cured. ior as far ns our records go. none of them have die 
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their empyema and none of them are at present under treatment at 
the hospital. 

Of the incisions, two were cured, six improved (a total of eight cured) 
and the case still in the hospital after having had four reoperations is classi- 
fied as unimproved, but is still under treatment. 

Age . — Table V shows that, according to our records, the greatest num- 
ber of cases occur in the second year, under the figure i in the table. The 
mortality at this age was twenty-eight of sixty-five cases, 43.0 per cent. In 
the first year it was 40.7 per cent, in twenty-two cases. As the age increased 
the mortality tends to decrease, this being in accord with most observers. 

Complications . — As complications in fatal cases, gangrene of the lung 
occurred once; post-operative pneumonia eight times, as mentioned else- 


Table V. 
Mortality by years 


Age 

No. of cases 

Deaths 

Percentage 
of deaths 

O 

22 

9 

40.7 

1 

65 

28 

43-0 

2 

55 

12 

21.8 

3 

29 

11 

37-9 

4 

33 

4 

12. 1 

5 

24 

2 

8-3 

6 

17 

1 

5-8 

7 

8 

2 

25.0 

8 

6 

0 

0 

9 

4 

I 

25.0 

10 

3 

1 

33-3 

1 1 

1 

0 

0 


where; bronchial fistula with lung abscess twice; bronchial fistula once; 
tuberculous peritonitis once ; empyema of the opposite side once ; embolus 
once; lung abscess once; undetermined rash twice. 

Of the cases that recovered, undetermined rash occurred once; diphtheria 
six times; measles three times; scarlet fever six; chicken-pox two; otitis 
media once and one case had an abdominal infection. 

Dakin Solution . — Dakin solution was used in fourteen of the cases, 
obviously too small a number to warrant drawing any conclusions of value. 
It was not administered in a uniform manner in each case, some receiving 
second-hour instillations while others were merely irrigated with it at the 
time of dressing, depending more or less on how well the child stood the 
treatment. Under this procedure, necessarily far from perfect, the duration 
of the empyema was not markedly shortened, varying from twenty-one to 
eighty days with an average of 49.9. It was usually started on the 
third or fourth day after operation. A study of the cases gives the 
impression that the Dakin solution, per se, has not been of much benefit 
in the comparatively few cases in which it has been tried. This conclusion 
is of course open to the criticism that the technic was at fault. In several of 
the cases, when the profuse purulent discharge had diminished, a 2 or 5 
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per cent. solution of dichloramine-T was used with apparently good results. 
In only two instances was the notation made that the children did not 
stand the irrigation well and in no case did a bronchial fistula follow its use. 
At least one of our surgeons is convinced that its action is deleterious in 
young children. 

Recently a few of the closed types of operation have been done, an 
attempt being made to make an air-tight closure between tube and chest wall, 
the free end of the tube being conducted beneath a solution in a bottle at the 
side of the bed. By means of a V glass connection the pleural cavity can 
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Complication* 
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Gangrene of lung 

Pneumonia of opposite side 

Bronchial fistula — lung abrccss 

Bronchial fistula 

Tuberculous peritonitis 

Empyema opposite side 

Embolus? 

Lung abscess 

Gangrene of lung 

Undetermined rash 

Diphtheria 

Measles 

Empyema following appendectomy. . 
Otitis media 

Scarlet fever ... 

Chicken pox 
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be irrigated as often as desired. This was usually maintained for four or 
five days and then simple direct drainage instituted. 

If aspiration is done until adhesions form, as indicated by the fluid 
becoming frankly purulent, and then a thoracotomy done, the records show 
that in children simple direct drainage by means of a rubber tube gives 
as good results as any of the other methods tried. In no case was mention 
made of mediastinal fluttering or other evidence of cardiac embarrassment 
clue to the direct opening of the chest. 

The pneumococcus and staphylococcus were the organisms most fre- 
quently found oil culture. 

In conclusion, from a study of the above cases, it would seem that the 
best results were obtained by exploratory aspiration with removal of enough 
of the pleural exudate to relieve symptoms from pressure, until ad!:e c ions 
had formed. This can be determined by the fluid becoming frankly puru- 
lent. except sometimes in the case of streptococcus. Drainage R then insti- 
tuted by rib resection, using either local or general ana-stla -ia ( ui; 
oxide-oxygen t according to the preference of the operator, a ‘dmule : 
t rated rubber dunnage ml e being inserted. ]j 
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should be so administered that the fluid comes into contact with all parts 
of the empyema cavity. This can be accomplished by having the child lie 
in such a position during the irrigation that the sinus opening is at the 
highest level, the cavity then being filled till it overflows. 

In a small series of cases in another hospital I have started the irrigation 
within four or five hours after operation, and have not as yet encountered 
any deleterious effects that could be ascribed to its use. In most instances 
where it was used the duration of the use of the drainage tube was 
considerably shortened. 

Sometimes in a large cavity, if it be entirely filled as mentioned, the 
weight of the solution will exert undue pressure on the mediastinum, causing 
dyspnoea, etc. If the solution is carefully introduced, its administration can be 
stopped before this stage is reached. 

As the discharge diminishes and becomes glairy, the irrigations are stopped, 
the tube shortened and 2 to 5 per cent. dichloramine-T substituted for the 
Dakin. The tube should not be kept in too long a time, it usually being 
removed when the discharge has lost its purulent character (5 to 15 organ- 
isms per field) and is considerably diminished in amount. At the time 
of dressing each day for three or four days after the removal of the 
tube, a small catheter is introduced into the sinus in order to relieve any 
collection that may have formed. A few c.c. of dichloramine-T may be 
injected before removing the catheter. 

If the temperature does not rise for four or five days after removal of 
the tube, the chest will usually close satisfactorily. No attempt to make 
a secondary closure of the chest after sterilization should be done. 

If the child is old enough, lung exercises such as blowing water from 
one bottle to another will help in reexpanding the lung. 
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Tin; most important and almost the only uncontradicted fact with regard 
to peptic ulcer is its anatomic and physiologic location. These absolutely typi- 
cal ulcers occur only in that portion of the gastro-inte**tinal tract which can he 
exposed to the action of a mineral acid. Whatever may he the cause or causes 
of such ulcers, and however important or unimportant the relation of acid to 
their ’production, it would seem to be of the greatest significance that they 
occur chiefly in the portion of the gastro-intestinal tract which, although 
secreting an alkaline secretion, may have an acid secretion poured over it. 
This is true not only of gastric and duodenal ulcers, hut also of gastrojcjunal 
ulcer, a rarer form of peptic ulcer. Such ulcers follow gastro-cntcrostomy 
and are located at a point where they may he subjected to an acid medium. 

Acute gastric or duodenal ulcers may he produced experimentally with 
relative ease, and the methods employed to produce them successfully are 
numerous. j Few of these methods can have any significance with regard to 
the cause of the ulcer in man. Koscnow’s method is an exception ; he produces 
ulcer by the administration of specific bacteria. It should he noted that these 
acute ulcers arc produced experimentally by any method only in the proportion 
of the gastrointestinal tract in which there may be acid. 

Very little success has been attained in the experimental production of the 
typical chronic or subacute peptic ulcer as it occurs in man. The acute ulcer 
which can he produced so readily and by so many methods, either heals spon- 
taneously, or its occurrence is associated with and probably secondary to a 
condition resulting in death. 


Many attempts have been made to evaluate acid as a primary or secondary 
factor in the cause of peptic ulcer. The results of such attempts have led to 
diametrically opposite conclusions. Certain observers believe the acid to be 
directly responsible for the ulcer, while others believe that there is no causal 
relationship. Of those holding the former view, some believe that the ulcer 
develops in association with nil overproduction of acid, or an increase in the 
degree of acidity, and other*, that it develop' when there i- a decrease in the 


amount or degree of acidity. Neither of the*e viewpoints have been proved, 


hut there is evidence to substantiate both. 
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Numerous experimental investigations have been made to determine the 
relation of acid to ulcer. The most direct attempts have included the admin- 
istration of acid or alkali, with or without operative procedures. It is very 
difficult to administer a substance so as to simulate the normal elaboration and 
secretion of that substance. Thus acid by mouth cannot be given over periods 
long or constant enough to make its effect quite comparable to that secreted by 
the gastric glands. The results of such experiments, therefore, have been more 
or less negative. 



The degree of acidity and the amount of acid to which the ulcer-bearing 
area of the gastro-intestinal tract is subjected depends not only on an 
acid producing mechanism, but on an alkaline producing mechanism. The 
acid secreted by the gastric mucosa must be neutralized before the action 
of the pancreatic enzymes can be effective. The neutralization not 
effected by the food must be effected by this alkaline mechanism, which 
consists of three secretions, the intestinal secretion (also that of the pyloric 
mucosa 0 ), the pancreatic juice, and the bile. Enough alkali must be pro- 
duced by these combined secretions to neutralize the acid that passes the 
pylorus if digestion in the intestine is to be carried out normally. The 
upper portion of the intestinal tract can be subjected to an acid medium just 
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as effectively by damaging the alkaline mechanism as by the administration of 
acid, thus avoiding the difficulties of such administration. It is our purpose 
here briefly to review the results of some of the experiments conducted for the 
purpose of injuring or destroying the alkaline mechanism. 

Methods of Experimentation . — The experiments were conducted on dog.-, 
in whom spontaneous ulcer is rare . 7 - k * 57 The operations were performed under 
ether anaesthesia, and with sterile technic. Since the purpose of the experi- 
ment was to injure one of the major factors of digestion, one of our technical 
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problems tvnc dietetic. The animals were fed with great care, nevertheless the 
maintenance of their physical condition was only partially successful. Four 
series of experiments were performed. In the first series the duodenum was 
removed, thus eliminating the portion of the intestine which had mo-t to do 
with producing the necessary alkali to ncunali/e the acid, hi the -i cond swa - 


the pancreatic and hilt* ducts were transplanted ><> the term;: 
eliminating the value of the-r secretions in neutralizing the ga, 


the third series the duodenum was removed nr.d the nancur.tic 


transplanted to tb.e terminal iliutn. In th.e Irot 
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functionally resected and made to drain its own secretion and that of the 
pancreas and liver into the lower portion of the ileum. 

Results of Experiments , the Development of Ulcer Following Duodcncc- 
tonvy . — Of the first series of experiments, the removal of the duodenum, the 
operative technic and general results will not be reviewed, since they have been 
reported in connection with other experiments ; 0> 10 the results pertaining to 
the development of ulcer only will be discussed. It should be understood that 
the duodenum was completely removed ; the first portion of the jejunum was 
anastomosed to the stomach and made to occupy the position held by the duo- 



denum, and the common bile duct and pancreatic duct were transplanted into it 
at about the same distance from the stomach as they were originally (Fig. i)- 
After we had perfected the technic, the removal of the duodenum was accom- 
plished very successfully. The animals remained in good condition for long 
periods, one dog was in excellent condition four years after duodenectomy. 
The post-operative course in ten of the dogs was followed for periods varying 
from three hundred twenty-five to five hundred fifty-six days. Two of these 
animals coming to necropsy, three hundred ninety-three and five hundred 
fifteen days, respectively, after operation, had typical chronic peptic ulcers. 

The Development of Ulcer Following the Transplantation of the Bile and 
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Pancreatic Duels to the Terminal Ileum . — In a second series of experiments 
the secretions of the liver and pancreas were made to drain into the terminal 
ileum. The object of these experiments was to remove from the duodenum 
whatever of value the secretions might possess in neutralizing the gastric 
juice. The operative technic consisted in isolating and sectioning the bile and 
pancreatic ducts and transplanting them into the ileum, 30 to 50 cm. from 
its termination (Fig. 2). The method of transplanting the ducts has been 
described. 0 - 10 The animals recovered from the operation and. with careful 



feeding, in some instance'- teninined in good condition. J3owe\rr. m iisi-t 
cases there was a variable loss of weight. In thirty-one exp-rinam- in tins 
series in which the animal lived eight day- ot longer, definite ulcer di\«!oj/*d 
iti ten : five of the ulcers were of the ch.atacteri-tic -id-acute or chronic :%;>»• 

The Development of lleer polh-wina / Uu-ifenei end 7 ream! ! en* :!■ n 
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Fig. 5. — A series of drawings illustrating the operative procedures in the fourth series of experiments. 
In (a) the pylorus is isolated and incised down to the mucosa; in (b) the first portion of the jejunum is iso- 
lated and sectioned; in (c) and (d) the distal end of the jejunum is anastomosed to the stomach; in (c), U). 
and (g) the proximal end of the jejunum is anastomosed to the ileum. 
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pancreatic ducts, however, were not transplanted into th.e jejunum hut into the 
terminal ileum. This removed all three of the neutralizing -eoretiotis from the 
point of emergence of the gastric juice from the stomach into the intestine 

f Fie* ?>)■ 

The removal of the duodenum and the transplantation of the ducts into 
the ileum were accomplished with comparative ease, hut tin- combination of the 
two procedures resulted in a high mortality. The entire gastrointestinal con- 
tents were involved in the operation and the ducts were transplanted in a 
region where bacteria abound. Most of the animals could not he kept in good 
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physical condition following the procedure. However, of ten animaK coming 
to neciopsy within twelve to one hundred twenty-four days after operation, 
eight showed ulcer : seven of the ulceis were of the subacute or chronic tvpe. 

The Development of Direr After functional Resection of the Duodenum. 
— Although well developed chronic nicer was found in a high percentage of the 
animals opeiated on in the third senes of experiments, the operative m<»rtali?v 
was nocessaiily high. In older to simplify the procedure and to make it pns- 
sihle to keep the animals in better condition, a fourth series of exm : intent « 
was pel homed in which, the duodenum wn- made to drain its owt: s. k r«-tion and 
that of th.e live t and pancreas int*> the inte-tine at a considerable distance from, 
the pdotv.s. r.netii . th’s ptocedute c--ns-'v« ir ,] , f ( j t o.ii -".re, js k.t : * e ..r I 
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section of the pylorus with inversion and closure of the duodenal end, (2) sec- 
tion of the first portion of the jejunum, (3) end-to-end anastomosis of the 
distal end of the jejunum to the stomach and (4) end-to-side anastomosis of 
the proximal end of the jejunum to the ileum at a variable distance (25 to 
75 cm.) from the caecum (Figs. 4 and 5). 

Several important procedures were found to be advisable in order to insure 
the success of the operation and to remove objectionable features with regard 
to the development of ulcer. All three sites of operations were prepared and all 

incisions made 
down to the mucosa 
before the lumen 
of the gastrointes- 
tinal tract was 
entered. The blood- 
vessels to the jeju- 
num were carefully 
protected. It is 
usually best to di- 
vide all of part of 
the ligament of 
Treitz. Intestinal 
clamps were used 
only to prevent soil- 
ing and were al- 
ways placed at a 
distance from the 
suture line. Two 
rows of No. oo 
chromic catgut were 
used. After adopt- 
ing these proced- 
ures practically all 
the operations weie 
successful and the 
animals were kept 
in good or fair 

physical condition. Many thus operated on are still alive and in fair con- 
dition. Fourteen of sixteen animals coming to necropsy had ulcers, all of the 
subacute or chronic type. 

General Effects of the Opeiativc Procedure upon the Animal . — As we have 
mentioned, the operative procedure necessarily was very injurious to the 
digestion of food in the intestine, consequently most of the animals did not 
maintain their normal physical condition. In some instances, in spite of 
painstaking care, they steadily lost weight. However, many that had ulcer lost 
but little weight and in some instances practically normal nutrition was main- 
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Fig 7 — Acute, multiple ulcers of the stomach and jejunum found nine- 
teen daj s after draining the duodenum into the ileum. Death was due to 
hemorrhage from the ulcers (F. 784). 
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immediately after the dec:ea-e in weight wa v noted and nicer wa- toun 1. 

(1 hitnclrnslirs of the liens. Ti’iic oi ( )rnn mice. — All but two amm'd- 
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Fig 9 — A subacute ulcer which produced death by perforation fifty 
days after draining the duodenum into the ileum An ulcer was suspected 
in this animal because of the sudden decrease in Height, and an exploratorj 
operation was performed on the forty-sixth day after operation The ulcer 
was found almost to hate perforated Omentum was sutured around the 
iesionin the hope of preventing perforation. This v. as not successful, as per- 
foration and death occurred four days later (T 748). 





Fig. 10. — A subacute ulcer obtained forty days after draining the duodenum 
into the ileum (F 472). 
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ulcer was usually anteriorly on the left side. In the otpi 
jejunum was ante tonm-ed to the stomach, the nicer wa - 
lerinr and on the right -ide ; it rarely touched the suture lit 
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Sire and Shape of l lens .—- Most of the nice t a were relatively large. 
They measured from to 15 mm. in diameter. The acute tyj>e- were it regu- 
lar in shape, and usually longer in relation to the tran-verse diameter of 1 1 *. > ' 
intestine. The chronic type tonally were round or elliptical. 

Xuwhrr of I 'leers.— A 1 * a rule only one ulcer was pre-ent ; in -onir 
instances there were two ulcers, hut very rarely were they multiple. 

(imss description .' — The common type of ulcer appeared, grossly, line 
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the peptic ulcer noted in man. It wa- mote or le-- circulat, punched out, and 
with overhanging edge-. It nlwax- involved the entile thiclme-- of th" 
muco-a and tonally penettated con-idetahlv d«rper in the intestinal wall. 
1 he ha-e was hatd to the touch, and on section wa - thtch and <rd< matou -. 
In seveial in-tance- the ulcer was of the pet Totaling t\pe and p- t - - **fi , ,,m- 
plctcly through the intestinal wall : -t metime- -tab p- rfojati< n- vote e? 1 
l\v the adjacent e<-il of inn -tine, omentum or paste: ea*. In otiu r in-tau r- 
leakage with peritonitis and death occurred. In < u<- in-t::::> <■ a fatal la-mo: - 
t huge even: red stout multiple nicer-. 
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ulcer, which in all its characteristics is similar to the subacute or chronic ulcer 
that is found in man, was devised through this series of experiments. 

We are not as yet in a position to make positive statements with regard 
to the development of, or the factors responsible for the production of such 
ulcers. It should be emphasized, however, that the success of the method 
of producing ulcer was due to the presumption that the acid or lack of 
alkali is an important etiologic factor. Whether or not this was correct, 
future studies must decide, but in any event our methods have been successful 



Fig. 12 — Photomicrograph 
of subacute ulcer obtained 
twenty-eight days after drain- 
ing the duodenum into the 
ileum At the site of the section 
the ulcer has not quite perfo- 
rated through the muscularis 
x 8 (F 780). 



Fig 13. — Photomicrograph of subacute ulcer 
obtained twenty-nine days after draining the 
duodenum into the ileum. The ulcer has perforat- 
ed through the entire thickness of the jejunal wall 
Note overhanging edge. \ 8 (F 7741- 


in producing the characteristic lesion. We are conducting studies which 
we hope will add further data with regard to acid as a factor in the cause 
of ulcer, and shall continue the investigation in association with Rosenow X 
concerning the part bacteria may play. 

Summary . — Experiments were devised for diverting the secretions which 
neutralize the gastric juice, as it leaves the stomach, to another portion of 
the intestine removed from the point of emergence of the acid. Under such 
conditions typical subacute or chronic peptic ulcer, quite comparable patho- 
logically to that found in man, developed in the intestinal mucosa just adjacent 
to the gastric mucosa in a high percentage of cases. 

$ Stained sections of some of the ulcers were studied by Doctor Rosenow and 
evidence of an infective process containing a paired streptococcus was found. A culture 
of fresh tissue of one of the ulcers yielded a streptococcus which produced acute gastric 
and duodenal hemorrhages and ulcers in a high percentage of rabbits injected, and few 
or no lesions elsewhere. 
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THE RELATIONSHIP BE' TWEEN ( EUTAIN FORMS OF 
INTESTINAL OBSTRUCTION. CHRONIC PERITONITIS 
AND CHRONIC MULTIPLE SEROSITIS 


Bv Chahli:s X. Down. M.D. 

oi Xi.u Yoio.. N. V. 


J.v i</oS\ before the Surgical Section of the American Medical Association. 
I Jr. Miles 1 ; . Porter 5 of Fort Wayne. Ind.. and Dr. William 11. Welch of 
Johns Hopkins University. presented a remarkable specimen of an inte-titv* 
which had become so shriveled up by an investing “ false membrane ’’ that 
intestinal obstruction and death resulted. The investing membrane covered 
the entire small intestine and part of the large intestine. It was grayish-white, 
rather strong, about i mm. in thickness, almost cartilaginous and translucent 
over most of its extent. The peritoneum was replaced by this organizing 
exudate and connective tissue. The process of contraction had absorbed 70 to 
So per cent, of the length of the small intestine, the mucous membrane had cot- 
respondingly been puckered up into transverse folds so that the lumen was 
practically obliterated. When the “ false membrane ” was divided by unmet - 
ous transvet.se cuts, the corresponding part of the intestine could be pulled mu 
to its original length and the infolding of mucous membrane disappeared. 

The etiology was not understood. Xo similar condition hat] been seen by 
those who studied the ease. Doctor Welch’s pathologic diagnosis wn* " Chronic 
organizing peritonitis of unrecognized etiology; intestinal obstruction resulting 
from numerous transverse infoldings or constrictions of the intestinal wall, 
these being held in place by bridges of dense organizing false membrane." 

The uncanny thought of a contracting investing membrane slowly shrivel- 
ing up one’s intestines until he must die. naturally made a vivid impression on 
those who saw the specimen, and each one pjobablv hoped he would tit \er s.-e 
a similar case. 

My own turn for the 'imiiar case came thirteen vents later. 



CHARLES N. DOWD 


about 25 by 10 cm. in its diameters, oval, dull on percussion, slightly movable, 
slightly tender, its centre below the umbilicus. There was a distinct depression 
between it and the pubes. 

Catheterization of both ureters ; pyelograms and cystograms ; and X-ray 
pictures of the colon revealed no abnormality. 

He was serving in the British Army when the mass was first noticed, other- 
wise no important element was found in either his personal or family history. 

Operation, May 14, 1921 . — Eight inch incision through the inner portion of 
the lower part of right rectus. Peritoneum could not be distinguished as a definite 



Fig. 1. — Tumor composed of four-fifths or more of the small intestine, shortened, convoluted and 
angulated by a dense, investing fibrous membrane. 

layer. Numerous indefinite thin poitions of tissue which apparently represented 
peritoneum and which had evidently been the seat of some form of inflammation 
were present. These encased a lobulated irregular mass which was about 24 cm. 
long and 10 cm. wide. It was a long time before its nature could be made out. In 
Us posterior wall, there was a small calcareous nodule. 

On delivering it little by little and separating the adventitious pseudo-perito- 
neum, the retroperitoneal space was exposed. It was finally found that the tumor 
was composed of convoluted and adherent small intestine bound into an irregular 
mass by some peculiar pathological process. 

The intestine which entered it from above looked fairly healthy but was 
moderately distended. The terminal 20 cm. of the ileum emerged from it below. 
It was manifest, that life could not continue with the intestine thus obstructed 
and hence the mass was removed after clamping and cutting the intestine above 
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liver, pancreas, spleen and kidneys were not removed but their size and position 
were apparently normal. 

It is believed that digestive quality of the fluid in the upper part of the jejunum 
was an element in the breaking down of the anastomosis and in the necrosis about it. 

It is surely most remarkable that this pathological process could have con- 
tracted the greater part of the small intestine into a firm mass not much larger 
than two good fists. 

Sections were cut from the intestinal wall ; the microscopical slides are depicted 
in Figures 5, 6, 7. 

Microscopical Report . — By Dr. Wm. C. White and Charles W. Lester, 
Roosevelt Hospital, May and June, 1921. History number A 18153. Pathological 

number S. A. 8924. Sec- 
tions were cut through the 
intestine both longitudinally 
and transversely at: (1) 
the portion whose lumen 
was practically occluded, 
(2) various more proximal 
portions whose lumen was 
patent but where the in- 
testine was coiled by a veil 
of adhesions. 

1. The section through 
the portion whose lumen 
was occluded shows all 
four intestinal coats. The 
peritoneal coat was thick- 
ened and fibrous, in some 
places being 1 mm. in 
thickness. Numerous en- 
There was no evidence of 




Figs. 3 and 4 . — Cross section of the intestine, showing 
the lumen almost occluded. Short section of intestine cut 
longitudinally and opened so as to show the folds of puck- 
ered mucous membrane. 


gorged blood-vessels were present in this layer, 
tubercle formation. 

The muscular layers were separated by a thickened fibrous layer. Otherwise 
the appearance was essentially normal. 

The mucosa and submucosa showed the most marked changes. The mucosa 
was apparently very redundant, and extended into the lumen in great papillae, like 
exaggerated valvuke conniventes. These were rather tortuous in their course 
and were so extensive as to nearly fill the lumen of the gut. The valvulae were 
supported by a vascular connective tissue core derived from the submucosa. The 
muscle tissue did not enter into this formation at all. The epithelium and glands 
formed the usual villse and were normal in appearance. 

2. The sections through the coiled loops of intestine with patent lumen showed 
a muscularis essentially the same as in the portion just described. The mucosa 
and the submucosa while somewhat redundant were not nearly so much so as in 
the distal occluded portion. There were a few exaggerated valvulae conniventes, 
but for the most part the mucosa closely approached the normal. The peritoneal 
coat, however, was thicker and in addition was connected with a loose fibrous tissue 
which bound together the adherent coils. Sections of the investing membrane 
were stained by the Ziehl-Neelson-Gabbett method and searched for tubercle 
bacilli — none were found. 

Diagnosis: — 1. Chronic plastic peritonitis. 

2. Redundancy of intestinal mucosa. 
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to the vertebral column.” “ Occasionally there is no fluid exudate and the 
whole abdominal cavity is obliterated by adhesions of the visceral and parietal 
layers of peritoneal membrane.” 

Nicholls 5 also in an important paper before the American Medical Associa- 
tion calls “ attention to a peculiar form of chronic peritonitis of progressive 
development, several instances of which have come under my notice recently.” 
“ The feature, however, that gives the affection its characteristic form is a 
peculiar overgrowth of fibrous tissue on the peritoneal membrane and the 



Fig. G. — Higher magnification. Portion of intestinal wall shonn mthin small circle 
in Fig 5. Lettering same as in Fig. 5. 


surfaces of the abdominal viscera, leading to induration and deformity. This 
fibrous tissue undergoes hyaline transformation so that plaques or continuous 
sheets of pearly white cartilaginous appearance are produced in various parts. 
The material in question has every feature of newly formed tissue, and the 
disease is both chronic and progressive. Shrinkage of the fibrous tissue takes 
place, hence one might correctly speak of the disease as chronic indurative 
peritonitis.” The process is usually most marked about upper part of 
peritoneal cavity, liver, spleen, omentum, mesentery and may even extend to 
the pleural and pericardial cavities. “Although not new, the subject is one that 
has attracted but little attention in proportion to its importance. Ascites 
usually calls clinical attention to it, and somewhat resembles cirrhosis of 
the liver.” 
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upper surface of the liver to the diaphragm and to the encasement of the liver 
and sometimes of the spleen in a “ firm membrane which is composed of dense 
layers of connective tissue of a peculiar cartilaginous appearance.” This 
fibrous encasement has been very firm. The inflammation in the pleura has 
led to the obliteration of part or all of one or both pleural cavities. The 
inflammation in the pericardium has caused the obliteration of the pericardial 
sac and in at least one instance (Kelly 7 ) this process has gone to the stage of 
calcification so that a large section of the heart has been encased in a cal- 
careous sheath. 

Various names have been applied to this condition : Multiple progressive 
hyaloserositis (Nicholls); Chronic deforming perihepatitis; Zuckergussleber 
(icing liver) (Curschmann) ; Pericarditic pseudocirrhosis of the liver (Pick) ; 
multiple serositis (Kelly) : Chronic multiple serositis (Mayo). 

It is noted that the liver is referred to in many of these descriptive titles. 
The encasement of this organ in a dense layer of fibrous tissue is a prominent 
part of this remarkable pathological process. Pick’s name is often used in 
describing the disease, although most observers ascribe less importance to the 
pericardial inflammation than he does. Curschmann’s name is also frequently 
used in connection with the term “ zuckergussleber.” 

Ascites has been the most prominent symptom. Many of the patients 
have had the ascitic fluid withdrawn time after time, 301 times in one 
instance. It is believed that many patients with supposed cirrhosis of the 
liver have really had this form of serositis. Symptoms referable to the heart 
and to the pleura have been next most common. The disease has been chronic 
and patients have gradually lost strength, the character of the symptoms 
depending on the site of the maximum inflammation. 

The disease is a rare one, although Nicholls believes it not quite so rare 
as is generally supposed. Since ascites is the only symptom which has 
ordinarily led to a diagnosis, it is manifest that in the absence of ascites a 
considerable degree of inflammation could exist without the making of 
a diagnosis. 

The resemblance between this condition and tuberculous peritonitis has 
caused considerable confusion, e.g., Picchini, 10 in considering no cases under 
the term “ Polionomenite,” really refers to tuberculous peritonitis in most 
instances, and Concato 11 has reported on “ Polionomenite Scofulosa.” In 
1903 Kelly, 7 in a masterly resume of the subject, using the title “ Multiple 
Serositis,” tabulated 39 cases, at least eight of which were tuberculous. 
Nicholls states that “ it is quite possible for the tubercle bacillus to produce 
a hyaline and productive fibrosis of the peritoneal membrane quite comparable 
to the simple form previously described ” and quotes cases of Strajesko and 
Herrick for examples. 

It is noteworthy that a disease which is characterized by the formation of 
extensive firm layers of fibrous tissue within the abdomen should interfere 
so little with the intestinal function, or at least that there should be so few 
reports of such interference. These fibrous layers are located mostly in 
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lymph spaces are followed in the syndrome which comprises upper abdomen, 
pleurae and pericardium. 

It is also suggested that the formation of this membrane is due to toxins 
which are developed within the liver or within other abdominal organs. 
With our present knowledge it is manifestly impossible to prove such an 
hypothesis. We may well agree with the statement that Doctor Welch made 
in a discussion of Doctor Nicholls’ paper to the effect that the “ etiology is 
very obscure.” 

SUMMARY 

1. There are a few recorded cases of chronic peritonitis which has agglu- 
tinated the small intestines into relatively small globular masses. 

2. The intestinal mucous membrane becomes puckered into folds and 
eventually occludes the intestinal lumen. 

3. The outside appearance of this mass gives little indication of the real 
length of intestine which it contains. Four-fifths of the small intestine may 
be contracted into a mass which apparently contains about one-fifth. 

4. The cause of this peritonitis is not definitely known, but it is believed 
to be due to a low grade of infection or to the toxins of such infection. In 
certain instances the inflammation may have been tuberculous. 

5. There are many points of resemblance between this process and 
inflammation known as chronic multiple serositis. Indeed, similar intestinal 
peritonitis has in certain instances formed a part of chronic multiple serositis. 
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Abdominal pain and discomfort of a vague type, abdominal distention, 
offensive eructations, fecal vomiting, lientery, and the similarity of the 
vomitus and the stools should arouse suspicion of a gastro-colic fistula. 
Confirmation of this suspicion is not difficult and can be made by the follow- 
ing procedures: Loss of fluid by gastric lavage similar to that seen in some 
cases of hour-glass stomach ; recovery of fecal material by lavage ; recovery 
from the stomach of colored matter administered as an enema; barium meal 
with X-ray examination and a barium enema with the contrast meal found 
in stomach. 


CASE REPORT 

History . — Case No. 7x55. O. C., male, married, age thirty-four, was 
admitted at the University Hospital, October 29, 1921, complaining of weakness, 
abdominal pain, an abdominal tumor, vomiting and diarrhoea. The weakness had 
gradually increased during the past year and there has been considerable loss of 
weight. Seven months ago the patient noticed a swelling in the abdomen, just 
above and to the left of the umbilicus. One month later this mass became 
extremely tender with more or less constant pain in the left hypochondrium. Dur- 
ing the last three months the pain became exaggerated after eating, so that the 
more undigestible foods have been excluded from his diet. Vomiting at irregular 
intervals commenced ten days ago, increasing during the last five days. There 
were from five to six dark, watery stools a day. The stools and the vomitus, 
the patient states, are the same, describing both to be dark brown, of liquid 
consistency, with the same disagreeable odor. 

Past History. — Negative. 

Family History. — Negative. 

Physical Examination . — The patient, a comparatively young man, appears 
quite ill, pale and markedly emaciated. The temperature is 99.2; pulse. 84; 
respiration, 20. The pupils are equal and active; mucous membranes of the 
nose and throat are pale ; cervical glands not palpable ; thyroid normal. The lungs 
are resonant throughout and the breath sounds normal. The apex beat is located 
in the fifth interspace, just inside the mid-clavicular line. No cardiac murmurs 
are heard and the heart sounds are clear. The pulse is regular but not strong. 
The abdomen is not distended and the walls are quite relaxed. There is a mass 
easily palpable, somewhat tender, about the size of a large orange, rather firm, 
irregular and nodular, just above and to the left of the umbilicus. This mass 
is freely movable in all directions. There is no expansive pulsation. 

The temperature ranged before the operation between normal and ioo° F. 
The respirations are normal and the pulse varied from 85 to 100. The blood- 
pressure is : Systolic 100, diastolic 5S. The urine is acid in reaction ; specific 
gravity 1.020; albumin negative; sugar negative and the microscopic examination 
negative for casts, pus and blood cells. The blood Wassermann is negative; 
haemoglobin, 52 per cent.; red blood cells, 2,990,000 ; leucocytes, 11,200; differential 
normal. Stools are dark brown, containing much blood; microscopic and benzi- 
dine tests. The vomitus is dark brown in color, contains occult blood and has a 
fecal odor. There is an absence of free hydrochloric acid. The fasces and the 
vomitus are apparently the same material, and placed side by side one could not 
differentiate one from the other. 

The X-ray examination shows barium passing immediately from the stomach 
to the transverse colon. (Fig. 1.) 
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it into the transverse colon. There was an extensive involvement of the retro- 
peritoneal glands all along the spine. Enlarged and hard glands were felt in the 
gastro-hepatic omentum. The pylorus and duodenum were free and unobstructed. 
Abdominal wall closed. 

Necropsy Report . — The necropsy made by Doctor Keegan, November 26th, 
was without interest except for the abdominal findings which were recorded as 
follows : There is a healed recent surgical incision to the right of the middle line 
between the ensiform process and the umbilicus. The abdominal wall is thin. 
The peritoneum is smooth and glistening. There is no free fluid. The stomach 
is considerably distended and is found adherent to the transverse colon near the 
splenic flexure. On opening the stomach there is found an opening 3 to 4 cm. in 



Fig. 2. — View from within the stomach showing opening of the fistula. 

diameter communicating with the lumen of the transverse colon. (Fig. 2.) This 
opening is situated along the greater curvature of the stomach about six inches 
from the pylorus. Its edges are smooth, rounded and of moderate firmness. 
There is no ulceration evident nor extensive infiltration of the stomach wall. 
The pylorus is patent. The remaining mucosa of the stomach appears normal. 
On lifting the great omentum there are numerous adhesions to the tumor mass 
situated in the wall of the transverse colon. Numerous lymph-glands along the 
lesser and greater curvature of the stomach and the retroperitoneal glands are 
large, white, firm and nodular. On separation of the first portion of the jejunum 
from the transverse colon, where it had become more adherent, a small pocket 
of creamy pus and a communication into the lumen of the colon are found. 
The transverse colon was laid open and a rather soft, ulcerating nodular tumor is 
found involving the wall a distance of about four inches, extending through its 
entire circumference. There is no marked constriction of the lumen. The 
opening into the stomach observed previously was seen within the limits of the 
tumor. The small intestines are somewhat distended but appear quite normal. 

436 




SLIDING HERNIAS OP THE CAECUM AND APPENDIX 

IN CHILDREN 


By Vernon C. David, M.D. 
of Chicago, I ll. 

There are many explanations offered to clarify the underlying causes of 
sliding hernia in which a portion of the large bowel, as the ascending colon 
or sigmoid, makes up a part or major portion of the sac of the hernia by 
reason of the small extraperitoneal portion of the bowel having descended 
into the scrotum, carrying with it the larger peritoneal portion of the bowel. 

While hernias containing caecum and appendix in their sacs are not very 
uncommon, real sliding hernias are rarely seen in children. Some of the 
factors underlying the development of sliding hernias of the caecum and 
appendix in children will be considered. 

Incidence of Ccccctl Hernia and Sliding Hernia. — Coley in 2200 hernias 
found the caecum alone in the sac in eighteen, the appendix alone in ten and 
the caecum and appendix together in seven. 

Judd 1 found fourteen sliding hernias in 1652 hernias and of these six 
were of the caecum and on the right side. 

Hilgenreiner, 2 in describing rare hernias occurring in the Wolfer clinic 
over a period of fifteen years, said they had observed twenty-two hernias of 
the caecum, of which eight were of the sliding variety, in a total of 2238 
hernias operated upon. 

Baumgartner 3 collected 159 sliding hernias from the literature. Eighty- 
five were right sided. Four were left inguinal hernias containing the caecum. 

Hildebrand, 4 in an exhaustive study of the material in 1892, collected 
one hundred twenty-eight cases of hernia of the caecum, eighty of which were 
right inguinal hernia, eighteen were left inguinal hernia and eleven were 
right femoral hernia. He found sixteen instances where the caecum was 
present in right inguinal hernia in children. Of these, two were in the feetus 
at the eighth month, two were in children over a year old and twelve were 
in children during the first year of life. The appendix was attached to the 
sac and testis in three cases. The ascending colon was adherent to the sac 
in two instances, but the caecum was free of the sac in all of the cases. 

The two most discussed factors in the causation of sliding hernia in 
children are the rotation of the caecum and the descent of the testes during 
fetal life. 

Rotation of the Ccccum and Ascending Colon. — The caecum develops as a 
small diverticulum from the large bowel as early as the fifth week of fetal 
life, before axial rotation of the gut has taken place and while there is still 
a common mesentery. Axial rotation of the bowel now takes place and the 
caecum, which is entirely covered with peritoneum, is found under the liver 
with the large bowel which is eventually to become the ascending colon. 
The large bowel now descends to the right and the lateral peritoneal aspect 
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the scrotum. The gubernaculum testis is attached to the bottom of this peri- 
toneal process. Due to lack of further growth of the gubernacuh, the testes 
are drawn between the wall of the vaginal process of peritoneum and the 
infundibuliform fascia at about the eighth month of fetal life and at birth are 
usually found in the scrotum. It is important to note that the vaginal process 
of peritoneum is formed and descends into the scrotum before the testicles 
leave the inguinal canal. The upper part of the vaginal process is usually 
occluded at birth, the lower end forming the tunica vaginalis testis. A 

persistence of the va- 
ginal process in its 
entirety forms the sac 
of the congenital type 
of hernia. 

The embryological 
development of the as- 
cending colon and the 
descent of the testicles 
have been particularly 
considered because of 
the belief that adhe- 
sions forming between 
the testicle and the 
c cecum and appendix 
during fetal life are 
responsible for the ap- 
pearance of the caecum 
and appendix in the 
hernial sac. Lockwood 8 
describes a peritoneal 
fold, the plica vascu- 
laris, which runs from 
the mesorchium of the 
testicle along the poste- 
rior abdominal wall to 
end in the ccecum, appendix or mesentery. Persistence of this fold is a de- 
velopmental defect. He suggests that in descent of the testicle, the ccecum is 
pulled down into the scrotum by this fold. He was able to demonstrate 
gubernaculum fibres passing into the plica vascularis in one child. Other 
observations have been made of adhesions between the ccecum and testicle, 
where the ccecum was in the hernial sac, as well as in cases of non-descent 
of the testicle. 

Hutchinson and Piesol were unable to trace any direct connection between 
the plica vascularis and caecum. Waldeyer 0 does not believe that there is a 
relation between the two. While many observations of adhesions between the 
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caecum and testicle have been made, in most of them the testicles had already 
descended and it was difficult to say whether the adhesions had developed 
before or after descent of the testicles. 

There are further objections to this theory. The vaginal process of 
peritoneum, which is the potential hernial sac, has already reached the scrotum 
before the testicle descends between it and the infundibuliform fascia. At 
the seventh month of fetal life, the testicles are just about to enter the inguinal 
canal. In order for the caecum to become a sliding hernia and be incorporated 
in the sac of the hernia, 
which is already poten- 
tially present in the 
vaginal process of the 
peritoneum, it must be 
assumed that sufficient 
pull is exerted by the 
testicle in its descent to 
drag down not only the 
caecum but also that part 
of the posterior parietal 
peritoneum which is be- 
tween the adherent tes- 
ticle and caecum. This 
would mean that a por- 
tion of the posterioi 
parietal peritoneum 
would be displaced from 
a position near the inter- 
nal ring to the bottom of 
the scrotum where the 
testicle rests. It would 
seem more logical to 
assume that non-descent 
of the testicle would 
occur if no other factor 
than these adhesions were active in the causation of the slidinsr hernia. 
Ransahoff also objects to the influence of the testicle in the formation of these 
hernias because the testicle is separated from the gut by peritoneum and is 
the case of the ascending colon by a double fixed layer of mesocolon. 

In the three cases of sliding hernia of the caecum in children to be reported 
in this paper, there were no adhesions between the bowel and the testicle and 
no gross evidence of a plica vascularis was present. 

As has been pointed out from the embryological side, the mesentery of the 
ascending colon may persist to a greater or less extent and this is especially 
true in children. This would allow an abnormal position of the caecum to 



Fig. 3. — Posterior portion of sac lifted from its bed. 
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obtain which in an extreme instance would allow the caecum to be present 
in a left-sided hernia. While these deviations from normal explain the 
entrance of caecum and appendix into hernial sacs in children, it does not 
clarify the conditions found in sliding hernia, vie., that the. bowel wall be 
incorporated in the hernial sac as part of the sac. There are several possible 
explanations to be given. First, and of doubtful importance, is the action 
of a fetal peritonitis which by formation of an exudate would so involve 
the sac and the prolapsed caecum that in its resolution the two would become 



firmly united. If this 
condition were present it 
would seem logical to 
expect other evidence of 
the peritonitis than the 
mere union of the caecum 
and hernial sac. The 
most plausible explana- 
tion to me is the possi- 
bility of fusion of the 
peritoneal surface of the 
caecum, which has found 
its way into the hernial 
sac, to the peritoneum of 
the vaginal process in 
the same way that the 
lateral surface of the 
ascending colon and pos- 
terior parietal perito- 
neum become fused when 
the mesentery of the 
ascending colon is lost. 
This would assume that 
by an abnormal position 
of the caecum in the va- 


Fig 4 — Posterior portion of sac reduced into abdomen A — anterior 
portion of sac sutured over internal ring. 


ginal process of perito- 
neum. a fusion of the 


two apposing layers of peritoneum took place, so that the caecum, which is nor- 
mally free and devoid of mesentery, became part of the sac of a congenital 
hernia. A third explanation of the presence of the caecum in a sliding 
hernia in childhood is found in the possibility of the fusion of the peritoneal 
surface of the caecum to that part of the parietal peritoneum which later will 
become the vaginal process of peritoneum about the sixth to seventh month of 
fetal life and consequent descent of the caecum into the hernial sac in this way. 

Moschcowitz 10 maintains that bowel completely covered with peritoneum, 
as caecum, cannot become part of a sliding hernia. This must be but a 
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matter of definition, for it is certain that the caecum and appendix were incor- 
porated in the sac of the hernias to be described and were part and parcel 
of the sac. 

Case I. — James P., boy, sixteen months of age. His mother discovered a 
swelling at the right inguinal region when he was eight weeks old. This swelling 
has increased in size and is irreducible. 

Examination . — A right inguinal hernia reaching into the scrotum is present. 
The swelling is about the size of a pear and is only partially reducible. Owing to 
the danger of strangulation in a large irreducible hernia, operation was de- 
cided upon. 

Operation . — July 7, 1922, Cook County Hospital, by Doctor David. Ether 
anaesthesia. Upon opening the anterior portion of the sac, several loops of small 
bowel as well as the caecum and appendix were seen. The sac was a congenital 
one, connecting freely with the tunica vaginalis testis. The small bowel was 
reduced easily, leaving the caecum and appendix, which formed the posterior wall 
of the sac. The caecum extended well below the external inguinal ring and the 
appendix, which was six centimetres long, curled around the posterior scrotal 
surface of the sac, and comprised part of the sac in that it could only be removed 
from the sac by cutting the wall of the sac where it was attached. Neither the 
caecum nor the appendix was connected with the testicle, which was in the normal 
position in the scrotum, by adhesions or by any vascular pedicle which might 
correspond to the plica vascularis (Fig. 1). From the inner wall of the sac 
contiguous to the caecum, many fine blood-vessels ran over the convexity of the 
caecum and appendix. The mesenteriolum 'of the appendix was not apparent. A 
slight vascular veil covered several portions of the appendix. 

The hernial sac was divided transversely between the appendix and the testicle 
and the testicular portion closed by a purse-string, thus reestablishing the tunica 
vaginalis testis. The appendix was removed in the usual way, removing the sac 
wall under the appendix. The sac was divided longitudinally (Fig. 2), leaving 
a posterior portion made up of caecum and anterior portion of peritoneum. This 
longitudinal division was carried up to the internal ring. The posterior caecal por- 
tion was now raised up from the cord and separated from the surrounding soft 
parts up to the internal ring (Fig. 3). The caecum with loose contiguous edges 
of sac was now reduced (Fig. 4) into the abdomen through the internal ring and 
the anterior peritoneal portion was cut away, leaving only enough to imbricate and 
sew over the posterior denuded area of the reduced posterior half of the sac which 
was caecum. 

This same technic has been used in principle in sliding herniae of adults. The 
literature shows that Henverswyn 11 is credited with first forming a mesentery for 
the caecum from the posterior wall of the sac in 1893. Tuffier, 7 Wier, 12 Hotchkiss, 13 
Walton,” Sprengel 13 have suggested the method anew or have modified the technic 
in some few details. In nearly all of these modifications, the edges of the sac 
contiguous to the bowel, comprising the posterior wall of the sac, were sutured 
behind the bowel before its return to the abdomen. 

Case II. — Boy, six years old. Right inguinal hernia present since infancy. 
Testicle in scrotum. Hernia irreducible. Appendix was palpated in the sac before 
operation. Operative findings and technic almost identical with Case I. There 
were no adhesions between the testicle and bowel nor was there any evidence 
of a vascular connection. 
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Case III.— Boy, aged fourteen months. No history was obtainable. The 
cascum alone was present in the sac. The bowel was not adherent to the testicle 
nor was there a vascular connection between the bowel and testicle. The reduction 

of the hernia was accomplished by the same technic as used in Case I. 

\ 
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MASSIVE VENTRAL HERNIA WITH FECAL FISTULA 
By Horace S. Villars, M.D. 

MAJOR MEDICAL CORPS, D. S. ARMY , 

Walter Reed General Hospital, Washington, D. C. , 

The following case of post-operative ventral hernia is reported because 
it is believed to be of unusual interest on account of its great size and the 
attending complications that existed at the time of operation. 

The patient, admitted September 17, 1921, was a man thirty-two years of age. 
of the heavy, thick-chested and short-necked type, weighing two hundred and 
ten pounds. His occupation had been that of a steel sash erector prior to March, 
1918, the beginning of his present trouble, and physically he was well adapted for 
such work. The physical examination showed his general condition to be excellent 
except for the lesion which caused him to seek admission to this hospital. This 
was an enormous ventral hernia accompanied by complete relaxation of all support- 
ing structures on the right side of the abdomen and further complicated by a 
discharging fecal fistula at the lower pole of an old right rectus incision. The 
hernial protrusion (as shown in Fig. 1) was pendulous and, without exaggeration, 
as large as a man’s head. The skin covering it was smooth, tense and shiny, and 
so thinned in the area of the old scar that peristalsis was as easily seen as felt. 
When the patient coughed, the whole mass seemed almost erectile, so visible was 
the impulse. There was a complete absence of subcutaneous fat over the area of 
the hernia, although on the left side of the abdomen, as over the remainder of his 
body, there was a superabundance of this tissue. 

The material history of the development of this hernia began with an opera- 
tion in another hospital for acute appendicitis March 3, 191S, in which a right 
rectus incision was used and closed without drainage by a continuous suture. On 
the fifth day this suture was removed, too soon in this instance, for the patient 
states the whole wound gaped wide so that the surgeon was obliged to use his 
hands to keep the intestines from protruding and adhesive strips were necessary 
to approximate the skin edges. The union of these tissues was complete in 
twenty days, but they served only as a covering for a post-operative hernia. The 
patient was held in that hospital until June 24, 1918, when a secondary operation 
was performed to repair this hernia. Five days later the wound broke down and a 
fecal fistula was established in the lower pole of the incision. This fistula per- 
sisted, and in September the man was discharged with a draining wound and a 
large ventral hernia. From that time until March, 1920, there was no change in 
his condition. The fistula and hernia remained as they were at the time of his 
discharge. At this time he went to another hospital in a western city and without 
any preliminary dieting or treatment was operated a second time for the repair 
of his hernia. In this operation, according to the statement of the surgeon, the 
sheaths of both recti were transplanted in an effort to reinforce closure. This 
attempt also was unsuccessful and the patient again was discharged, still in pos- 
session of both ventral hernia and fecal fistula. He then went to his home and 
remained there, enabled to move about by the use of an abdominal belt, until 
September 17, 1921, when he was admitted to Walter Reed U. S. Army Gen- 
eral Hospital. 

In brief, in the preceding three and a half years this patient had had his tissue 
resistance lowered by three major operations and by long-standing infection inci- 
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dent to the fecal fistula ; general adipose tissue had increased during his enforced 
idleness and, in all probability, the structures necessary for an adequate repair 
were rendered useless by the operations mentioned— an interesting but hardly an 
encouraging case to undertake to correct. 

On his admission here he was put at once on a very restricted diet for the 
purpose of reducing his weight. At the same time his abdomen was firmly strapped 
with broad bands of adhesive tape in an attempt to force back and to hold the hernial 
contents — the small intestines — in their normal habitat. This strapping served the 
double purpose of an abdominal support and. more important, surgically, provided 
a means for the intestinal tract to become accustomed to the increased abdominal 
tension which would naturally follow any curative operation. At the end of eight 
weeks, November 3, 1921, this had been accomplished. The patient had been 
reduced twenty-five pounds in weight and was considered ready for operation. 

Using ether as the anaesthetic of choice, the operation was performed by 
Lieutenant Colonel William L. Keller, Medical Corps. First a large elliptical 
flap of skin including the old scar and the external opening of the fecal fistula was 
excised. It was found that almost the entire small intestine was in the hernial 
sac and firmly adherent to the anterior wall, which was formed by the skin alone, 
the parietal peritoneum not being recognizable in that area. After a very difficult 
dissection, the intestines were freed from their skin covering and numerous con- 
stricting bands of adhesions between loops of the small bowel cut. Resection of 
the ileum was necessary at the point of the fecal fistula and again at a point above 
where it was impossible to relieve the constriction by dissection. A Bonnie tube 
was then introduced into the ileum just above this higher resection, as a precau- 
tion against distention, and secured by two purse-string sutures. 

This much accomplished, closure of the wall was the next step. It was 
desired to cover the intestines with omentum as an aid in preventing the recurrence 
of adhesions, but that, too, had been used up in the previous operations. The 
vertical borders of what remained of the rectus abdominis and the oblique and 
transversalis muscles were dissected free, and closure of the muscular plane made 
by the lateral overlapping method, the Bonnie tube being brought out obliquely to 
avoid constriction. The skin incision was then closed with interrupted silkworm 
sutures, using rubber tissue drainage at the upper and lower poles and at the centre. 
The Bonnie tube was drawn out through a stab incision about three-quarters of an 
inch below and lateral to the centre of the skin incision. The abdomen was then 
tightly strapped, from pubis to sternum, with long strips of one-inch adhesive 
so as to take as much tension as was possible from the deep sutures. A gauze 
dressing was applied over the adhesive and the patient put to bed in the 
Fowler’s position. 

The technic of the operation completed, success was then dependent upon the 
post-operative procedures. The large quantities of gas that passed out through the 
Bonnie tube more than justified its use, and because of it the patient was remark- 
ably free from discomfort due to gaseous distention. It was removed on the 
seventh day after operation, and superficial drainage instituted through the stab 
incision to care for a colon infection that had been expected in tissues which 
had suffered such infection for over three years. This complication was treated 
by irrigations with Dakin’s solution twice daily and was soon cleared up. At no 
time was there any fecal discharge. There was considerable sloughing of subcu- 
taneous tissues, as was to be expected where such extensive dissection had been 
carried out, but this gradually decreased and the entire wound healed without 
further accident, the muscular layer firmly united, forming an apparently adequate 
abdominal wall. Tension and support were maintained throughout convalescence 
by long adhesive straps which when necessary were removed one at a time from 
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Fig. 2. — Result of operation for the cure of ventral hernia, 



MASSIVE VENTRAL HERNIA 


above downwards, each strap being replaced by a fresli one before the next 
was removed. 

During the first week of his post-operative period, the patient developed a 
left lobar pneumonia, but this was successfully combated and no other compli- 
cation was encountered during his entire convalescence. 

On the first of February, 1922, the adhesive strips were replaced bj r a canvas 
belt and the patient allowed to be up in a wheel chair. He left the hospital on 
the first of March, 192 2, his wound of operation firmly healed, the abdominal wall 
apparently adequate in its support, and with a cosmetic result that is shown in 
the accompanying photograph (Fig. 2). 

Ten months after his operation he reported that his condition was excellent 
and that there were no signs of a recurrence of the hernia 
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DOUBLE KIDNEY* 

By Daniel N. Eisendrath, M.D. 
of Chicago, III. 


Definition . — There is still much confusion in the nomenclature of renal 
anomalies. The term unilateral fused kidney is applied by many to two quite 



different anomalies, 
namely : to those in 
which both kidneys lie 
on the same side of the 
body as well as to the 
cases in which there is 
a reduplication of the 
renal pelvis on one or 
both sides. 

In the former (both 
kidneys on, or almost all 
on, the same side), the 
term crossed ectopia is 
the less confusing one 
to employ, because the 
lower of the two kid- 
neys represents the con- 
genitally displaced or 
ectopic kidney of the 
opposite side. The 
more or less complete 
fusion in crossed ecto- 
pia is the result of a 
displacement of one 
kidney during embry- 
onic life and not that 
of a reduplication of 
the embryonic ureteral 
bud with the formation 
of a permanent kidney 
around the cranial end 


Fig. i.— Pyelonephritis in lower pole of a kidney, having two pel 
case ) nt * ureters, but no separation of the parenchyma. (Author* 


of each of the two ure- 
ters which may arise 


from the same ureteral bud. This latter condition is better referred to either 


as reduplication of the ureters and renal pelves, or better still from the clinical 
standpoint as double kidney. 


* Read before the Chicago Surgical Society, December i, 1922. 
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Horseshoe kidney exists in all possible variations of a basic type in which 
one-half lies on either side of the spine. The two halves of a horseshoe 
kidney are always connected by an isthmus which varies from a mere narrow 
band of fibrous tissue or parenchyma to such a wide fusion of the two halves 
along their mesial borders that one finds simply a single mass in which the 
separate halves are no longer distinguishable. Although one-half of a horse- 
shoe kidney may be considerably higher than the other and one-half may lie 
much nearer the median line of the spine than the other half, the two never 
lie entirely on one side as is the case in crossed ectopia. As will be seen later, 




Fig. 2.— Double kidney with no separation of parenchyma and one artery and vein sup- 
plying upper half. There is no artery for lower half, only one vein returning blood from this 
half. (Wimmer, Case 2.) 

cases have been described of reduplication of the pelves in horseshoe kidney 
(Fig. 12), but it is less confusing to term this a combination of horseshoe and 
double kidney. 

By supernumerary kidney we mean a third complete kidney neither con- 
nected with the normally placed and developed organ of the side on which 
it lies nor with the similarly normally placed and developed kidney of the 
opposite side. Very few recorded cases bear close scrutiny, because some at 
least are really instances of true double kidney with complete separation of 
the two halves. 

By double kidney then we mean cases in which there is reduplication of 
the renal pelvis on one or both sides in association with a similar condition 
of the ureters on one or both sides. Many most excellent contributions 
like those of Delmas , 1 Mertz 2 and Papin 3 approach this question from a 
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Fig. 3. Exterior of double kidney shown in Fig. 4 (Marion). The two halves have a separate blood 
supply. (See A. S. and A. V. L.) U. S. and U. L, — upper and lower ureters. 
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different angle than is the case in this paper. Clinically the reduplication of 
the ureters (double ureter) is subordinate in importance to the reduplication 
of the renal pelves (double kidney), because pathological changes in the 

ureters are, as is true 
of single ureters, 
usually secondary to 
those in the renal 
pelves and corre- 
sponding halves of 
the parenchyma. For 
this reason when 
double kidney is re- 
ferred to in this 
paper, it is always 
understood that there 
is an accompanying 
anomaly in the form 
of a double ureter. 
Neither Young and 
Davis 1 nor the writer 
have been able to 
find a clinical case 
in which there was 
reduplication of the 
ureters (double ure- 
ters) associated with 
a single renal pelvis, 
that is, where there 
were two ureteral 
orifices on one or 
both sides, the ure- 
ters corresponding 
to these uniting to 
form a single ureter 
and ending in a sin- 
gle renal pelvis. 
Frequency. — ( a ) 

Fig. 5. Exterior of same kidney shown m Fig. 6 with well marked T*Vpni_ienCV itl £fCri“ 
groove separating the two halves (1 and 4) . Note course of ureter (3) from 1 J ° 

upper half along posterior surface of hydronephrotic lower half. Ureteral prnl • "NTpptIv all of 
(2) opening of lower half was at upper end of dilated pelvis. Blood supply c ' * 

to centre only. (Owncsse) the contributions tO 

this subject state the frequency with which reduplication of the ureters is 

found. There is no recorded case in which there was a reduplication of the 

ureters and a union at some higher point so as to end in a single pelvis. 

Hence, the statistics as to relative frequency of reduplication of the ureters 
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apply equally well to those of reduplication of the renal pelvis (double kid- 
ney). The frequency of the latter varies from 1.2 per cent, to 10 per cent, 
according to different authors; for example, Motzfeld 5 1.2 per cent, of 972 
autopsies, Papin 0 2 per cent., Bostroem, 7 Pawloff 8 and Hrynteschak, 0 each 
3 per cent., Poirier 10 and Shewkuneko 11 4 per cent., Brewer 12 and Ivroiss 13 
5 per cent., Robinson 1 ’ 4 6 per cent., and finally Weigert 15 10 per cent. It 


AVV; 

I*'*'— 




m 


"ij 


would seem, therefore, as though 
the average of 3 to 4 per cent. 
was a conserva ^ lve one as t° the 

( b ) Frequency of the condi- 
V ' \\\ tion on one or both sides: Braasch 

' V and Scholl, 10 in a series of 144 
V cases of reduplication of the ure- 

¥ /T'v A-y~ j I ters and pelves, observed at the 
} fJi ' ‘A:\ 'T J jj Mayo Clinic from 1907 to 1922, 

found the condition in 135 (94 per 
’ ' cent -) 011 one S1< ^ e ar *d in 9 P er 
«• cent.) on both sides. Of the 
former (unilateral) 36 (25 per 
n II? vr i) - , s (0^ cent.) were complete and 99 (68 

[fj'hk -jS’-j- / A\ P er coot-) incomplete. Of the 9 

\\\W ~ bilateral cases 8 (5.5 per cent, of 

\ III I -'*=-* }\ ah reduplications) were complete 

! If - X JVf | L an d one (°-7 per cent.) incomplete, 

ffj' lfif '%X' > '{ /;* Papin 17 reported 213 cases, 

TV j/ u!) that is ’ 165 ( - 77 per cent, ' ) unilat ‘ 

V'X'C 1 ’ ' era l and 48 (23 per cent.) bilateral 

'J ' J ' s | , . / cases. Of the former, 58 (35 per 

cent.) were incomplete and 107 

(65 per cent.) complete. Of the 

^ bilateral 12 (25 per cent.) were 

Fig. 7. — Tuberculosis of double kidney, showing complete incomplete and 36 (75 per Cent.) 
separation of the two halves. (Marion.) Complete 

Mertz 18 reported 276 cases, of which 202 (70 per cent.) were unilateral 
and 74 (30 per cent.) bilateral. Of the former (unilateral) 62 were incom- 
plete (30 per cent.) and 140 complete (70 per cent.). Of the bilateral 10 
(15 per cent.) were incomplete and 50 (84 per cent.) were complete. In 14 
cases the anomaly' was complete on one side and incomplete on the other. 

From thesfe observations of large series of cases one may say that in a 
total of 619 reduplications of the ureters and renal pelves, the condition was 
only found on one side in 80 per cent, and on both sides in 20 per cent. 

Of 502 cases (80 per cent.) in which the condition was only found on one 
side, the reduplication was complete in 30 per cent. (156) and incomplete in 
70 per cent. (346). 
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Of ii 7 (20 pev cent.) cases in which the condition was bilateral, there 
was complete reduplication in 80 per cent. (94) and incomplete in 20 per 
cent. (23). 

Morphology f. — From the clinical as well as the pathological standpoint 
we are interested in many features of reduplication of the renal pelvis and 



(See Fig. 9.) (Neckarsulmer.) 

ureter. For the sake of simplicity one may divide these into those relating 
to the kidney itself, and into those relating to the ureter. 

Kidney. — A. Evidence of separation of the two halves. The following 
may occur: 

(1) Continuity of the parenchyma, that is, absence of any sign of demar- 
cation between the two halves either externally or internally (Figs, i and 2). 
A broad band of parenchyma separates the two pelves internally. 

(2) A shallow groove marks the separation of the two halves externally 
(Fig- 3)> an d this is often accompanied by a more or less definite separation 
in the form of a fibrous septum (Fig. 4) internally or of a thin strip 
of parenchyma. 

t The blood supply will be discussed in connection with technic. 
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(3) A deep groove or furrow' indicates the area where the two halves 
join (Fig. 5) and there is a corresponding well-marked separation internally 
(Fig. 6). 

In some of the double kidneys belonging to (2) and (3) the pelves may 
lie so close together that it is impossible to separate them, especially when 
both are dilated, that is, hydronephrosis of both halves exists. 



Fig. 11. — Hypoplastic (U) upper half of double kidney, with five pri- 
mary calyces uniting externally to form ureter without any intermediary 
renal pelvis. (Ffirstner.) 


(4) A complete separation of the two halves is found both externally 

and internally. There is a distinct fibrous band between the two halves 

(Fig. 7). Such cases might be reported as instances of supernumerary kid- 

ney if the two halves are widely apart. The existence of a communication 

between the two pelves is denied by many but has been found by Braasch 

and Scholl. 4 * * * * * 10 

B. Relative size of the two halves. 
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As a rule the upper half forms about one-third, and the lower half 
the remaining two-thirds. The pelvis of the upper half is never as perfectly 
developed as that of the lower and is always smaller. 

A number of cases have been described in which the upper or lower half 
was so small that they seemed to be mere appendages to the corresponding 



FlC. 12. — Autopsy specimen of horseshoe kidney with bilateral reduplication of 
the renal pelves and ureters. Note hydronepbrotic lower pelves. (Zmner.) 


other half. Some authors (Neckarsulmer) have suggested that such a 
hypoplastic half be called accessory kidney (B civic re), but this distinction 
would only be confusing. The most typical example of such an extremely 
small upper half is the case reported by Neckarsulmer. 20 The ureter of this 
upper half crossed the posterior surface of the lower perfectly formed half 
(Fig. 8) and ended blindly in the wall of the bladder. On section one can 
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see (Fig. 9) the miniature kidney placed cap-like on the upper pole of the 
lower half. A similar case is reported by Wimmer 21 (Fig. 10) 'in/which 
the lower half is attached in an appendix-like manner to the perfectly, formed 

V 

upper half. 

A curious example of extreme hypoplasia of one-half is the case reported 
by Furstner, 22 where the upper half is only partially attached to -the lower 



Fig. 13. — Ectopic (pelvic) double kidney. (Rumpel.) 

half. As frequently occurs in all forms of anomalies of the kidney there 
is no true pelvis. The ureter arises directly as the result of the union of the 
primary calyces (Fig. 11). 

C. Double kidney may be associated with other anomalies. 

One frequently sees a combination of one form of renal anomaly with 
that of an entirely different group. 
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Fig. 14. — Right double and left hypoplastic kidneys. Left kidney size of adrenal with single ureter which 
ended normally. On right side large double kidney whose ureters ended one above the other at right angle of 
trigone. A single renal artery supplied both halves of the double kidney. (Gruber and Bing.) 




Fig. is. — Specimen showing relation of the two ureters at renal hilus. Ureter from upper half (U) 
passes along mesial border of dilated pelvis of lower half to unite with ureter from lower half to form com- 
mon ureter (C). (Wimmer.) 


462 








DOUBLE KIDNEY 


Several instances have been reported in which each half of a horseshoe 
kidney had two ureters and two renal pelves. In Zinner’s - 3 case (Fig. 12) 
both lower pelves were dilated. 

The double kidney usually lies a little lower than normal, but as in 


Rumpel’s 24 case (Fig. 13), it may lie in 
the true pelvis and be mistaken for an 
ectopic kidney without reduplication of the 
ureters and pelves. 

A most instructive case has been ob- 
served at autopsy by Gruber and Bing . 25 
There was a typical double kidney (without 
external separation) on the right side and 
a hypoplastic kidney on the opposite side 

(Fig. 14). 

Ureter. — A. Relation of the two ure- 
ters to each other at upper end and to the 
renal pelves. 

This is of much importance from the 
surgical standpoint. 

Each renal pelvis as a rule ends in 
a ureter, but as stated above there may be 
no true pelvis, only a number of calyces 
which unite to form the ureter (Fig. 11). 

The distance between the two ureters 
at the hilus depends : ( a ) upon the relative 
size of each half, and (b) whether or not 
one pelvis or an entire half is enlarged 
as the result of a hydronephrosis, etc. 
Figure 5 from one of my own cases shows 
how the ureter of the upper half passed 
downward along the posterior surface of 
the lower hydronephrotic half and could 
be easily overlooked at operation. 

The ureter of the upper half may 



hair ot 
ure- 


lie throughout its course in the most Fig. 18.— Pyonephrosis of upper- hi 

c ii uic must double kidney. Stenosis oflowerend of 

intimate relation (Figs. 15 and 16) with ter from «PP er h a’ f - (Tschudy.) 
the greatly dilated pelvis of the lower half and be difficult, if not impossible, to 
separate. Both ureters may lie in the same sheath along their entire course 
from the hilus downwards so that the presence of a reduplication may be 
overlooked unless such a diagnosis has been made before operation or a well- 
marked groove exists externally in the kidney proper. 

Some cases have been reported as double kidney which are in reality 
examples of bifid renal pelvis, that is, where two large primary calyces unite 
either intra- or extra-renally to form the ureter. 

B. Level of union, mode of crossing and of normal ending of ureters. 
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The two ureters may unite at any level from a point just external to the 
hilus to one within the bladder wall. As a rule each ureter possesses its own 
sheath up to the point of union, but at times, as in a case recently reported 
by Schoonover, 20 the two ureters have a sheath in common so that separation 
is impossible. Even in cases of complete reduplication, the two ureters may 



Fig. 19. — Most frequent location of ureteral orifice*; in double kidney. A. Both at same level. B. One 
above the other. Mesial and lower as a rule leads to upper half. (Bretzner.) 



Fig. 20. — Case illustrating crossing of ureters close to or within bladder so that the ureter from upper half 
ends mesial and caudal to that from lower half. (Wimmer.) 

be enclosed in a common sheath at their lower end, especially just above and 
within the bladder wall. 

Of great interest from the clinical standpoint are the observations (a) 
that a stenosis of one ureter has been found where the two ureters unite 
(Fig. 18) and ( b ) that a communication may exist between the ureters as 
observed by Handl, 27 Klose, 28 Unterberg, 20 Seelig •"° and Wimmer 21 (Fig. 29). 
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In Handl’s case there was a slit-like communication where the two ureters 
crossed before entering the bladder wall. In Wimmer’s case there was a 
broader communication in the intramural portion of the course of the 
two ureters. 

The question of how the two ureters cross each other has been the 
subject of much discussion by a number of those interested in the subject. 



Fig. 24. — Bilateral double kidney. On left side ureters unite in wall of bladder. On right side ureters 
are both dilated. Ureter of upper half (right) ends in cystic dilatation which obstructed internal 
meatus, (Bostrom.) 

The ureters never cross beyond the midline of the spine. Robert Meyer , 32 
whose autopsy studies corroborated to a great extent those of Weigert , 33 states 
that the crossing of the ureters varies greatly and that they may not cross at 
all. When they do cross, it always occurs at two places in the same plane. 
Of the two adjacent ureters the mesial ureter always belongs to the upper half. 

A rule to which there are few exceptions is that the final crossing (Fig. 
20 ) of the ureters always takes place in such a manner that the ureter 
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belonging to the upper half crosses to the inner (mesial) side of the ureter 
belonging to the lower half, so that the former (ureter from upper half) 
ends mesial and more caudal (nearer bladder neck) than that from the lower 
half. There is no authentic case where the ureter from the upper half 
opened cranial to that from the other ureter. 

In the bladder the two ureteral orifices as a rule either (a) lie one above 
the other (Fig. 19), the lower and more mesial being that of the ureter of 
the upper half, or (b) they lie closer 
together, the mesial and more caudal 
(Fig. 19) again belonging to the 
ureter of the upper half. 

C. Ectopic or abnormal mode of 
ending of the ureters. 

The only available statistics in 
regard to the f requeue)' with which 
this occurs in double kidney are 
those of Mertz, 31 42 (30 per cent.) 
of 140 complete reduplications, and 
of Braasch and Scholl, 35 3 (12 per 
cent.) of 36 complete reduplications. 

The abnormal modes of endings of 
one or both ureters do not differ 
from those which may occur in the 
case of a single kidney on one or 
both sides of the body. The ureter 
from the upper half is usually the 
one which ends abnormally if only 
one ureter is involved. 

The most frequent of the ectopic 
forms of ending are: 

1. At neck of bladder (Figs. 21 dilatation. Upper half of double .iddney markedl}4hy- 

. . . , . - . 0 poplastic. (Rendu.) 

and 23) m usual form of orifice. 

2. In prostatic urethra (Fig. 22) in usual form of orifice. 

3. One ureter ends in a cystic dilatation on the surface of which there may 
(Fig. 23) or may not (Fig. 24) be a small ureteral orifice. I11 one of 
Bostrom’s 3G cases such a cystic dilatation blocked the internal meatus and 
resulted in an obstruction to both ureters of the double kidney (Fig. 24). 

4. Both ureters end in cystic dilatation and communicate within the sac 
(Fig. 25). 

5. One ureter may end blindly above or below or both (Fig. 26), the lower 
blind end dilating as in Clairmont’s 37 case, containing calculi and forming a 
protrusion in the midline of the bladder. 

6. One ureter ends in the seminal vesicle of the same side as that upon 
which the double kidney is located. A typical case of this type of opening 
into the male genital tract was reported by Hoffmann 35 (Fig. 27). 
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7. Endings, either blind or by open ureteral orifice in the female genital 
tract: (a) urethra, ( b ) vagina, (c) vestibule — usually in the latter, below or 
lateral to the external meatus (Fig. 28). This will be referred to under the 
clinical aspects as one of the causes of incontinence of urine to be looked for 
in females. 

Schwartz’s 39 classification of abnormal ureteral endings is applicable 
to-day in spite of more advanced 
methods of diagnosis and is worthy 
of quoting at this point. 

I. Open endings into male genito- 

urinary tract. 

(a) Into bladder (usually 

near neck) (Fig. 

2I )‘ 

(b) Into urethra (Fig. 22). 

(c) Into seminal vesicle, 

ejaculatory duct and 
vas deferens (Fig. 

27). 

II. Open endings into female 

genito-urinary tract. 

(a) Into urethra. 

(£>) Into A agina. Fig. 29. — Bilateral double kidney. The two 

(cl Into vestibulum va- uretersof each side communicated in wall of bladder. 
' ' (Wimmer.) 

gime (Fig. 28). 

(d) Into persisting duct of Gaertner. 

III. Blind openings. 

( a ) Into muscular layer of bladder. 

( b ) Into submucous layer (Fig. 26) of posterior wall or floor 

of bladder. 

(c) Into a cystic dilatation (Figs. 23, 24 and 25). 

( d ) Into submucous tissue of vagina or vestibule, 

D. Associated defects of the male and female genitalia. 

These are far more frequent in cases of solitary or hypoplastic kidney and 
in crossed ectopia than in either double or horseshoe kidney 

{To be continued.) 
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By Philip J. Reel, M.D. 

AND 

Pall H. Charlton, M.D. 
of Columbus, Ohio 


FROM THE DEFAHTMEN'T OF PATHOLOGY, OniO STATE UNIVERSITF 


While English observers at a very early period recognized that certain 
nterine tumors of a benign character recurred after operation, it remained 
for Virchow, in i860, to first describe the gross and histologic pictures in a 
series of uterine sarcomata and particularly sarcomatous changes occurring 
in uterine myomata. Following this description these tumors have been dis- 
cussed by many authors. In 1872, Chrobak directed attention to this type 
of neoplasm and in 1887, Ritter gave a review of the literature to that date. 

Williams and Schreber, in 1895, gave a 
full discussion of the histology and his- 
togenesis of these tumors. In 1889, 
Gessner published a most exhaustive 
study of sarcoma of the uterus. Since 
that time this tumor has been widely 
discussed principally by foreign writers. 
A review of this literature discloses the 
fact that while much, particularly of the 
later writings, have been upon the clinical 
aspects of this neoplasm, very little has 
been offered as an addition to our knowl- 
edge of its histology and histogenesis 
except in a recent study by Evans at 
the Mayo Clinic, in 1920. He concludes 
that the presence of large numbers of 
mitotic figures is " the only single constant microscopic evidence of defi- 
nite malignancy.” 

While this type of tumor is said to form less than 0.5 per cent, of all 
malignant growths of the uterus, our observations would lead us to believe 
that it occurs much more frequently than the literature, especially the Ameri- 
can, would seem to indicate. We have been able to collect nine cases of 
sarcoma of the uterus from a series of two hundred and eighty-eight (288) 
uteri sent to the laboratory of the Department of Pathology of Ohio State 
University for routine examination. In addition there were two cases sent 
to the laboratory from other clinics, making the total of eleven (11) sarco- 
mata in two hundred and ninety (290) cases studied. Of this number, one 
hundred and four (104) uteri were removed with the clinical diagnosis of 
uterine fibroids. Some of these cases are frank primary sarcoma of the 
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Fig. 1. — -Case No. 19705. Gross photo- 
graph of sarcoma of the uterus which presented 
marked parauterine invasion, with the absence 
of fibromata. There was marked invasion of 
the broad ligament with no invasion of the 
uterine cavity, which is not seen in the photo. 
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Fig. 2. — Case No. 19703. High power photomicrograph showing 
connective tissue undergoing hyaline degeneration. 



Fig. 3. — Case No. 19705. High power photomicrograph showing the 
gradual invasion of muscle by sarcomatous cells. 
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uterus, while others represent a sarcomatous change occurring, apparently, in 
preexisting fibroids or as coexisting growths. With these facts in mind we 
believe a discussion of this type of neoplasm to be of extreme importance, 
and of sufficient gravity, to merit the study we have given it as well as to 
endeavor to interest the profession in this class of cases. It is evident that 
an accurate microscopic diagnosis is essential to establish, even to a limited 
degree, the further treatment necessary, as well as the prognosis. 

While most authorities are in agreement as to the classification, clinical 
aspects, and treatment of this tumor, the question as to its histogenesis has 

remained an open one. 
It is generally conceded 
by most authors that 
from 1.5 per cent, to 2.5 
per cent, of fibroids show 
sarcomatous change. A 
resume of the uteri ex- 
amined in this laboratory 
would not tend to bear 
out the foregoing fig- 
ures, in that we were 
able to find nine sarco- 
mata in a total of one 
hundred and four (104) 
uteri removed because of 
a diagnosis of fibroids, 
making the percentage of 
occurrence in our series 
8.6 per cent. 

With this high per- 
centage of occurrence it 
may be readily seen that it becomes necessary to make a careful gross exami- 
nation of all fibroid masses found in these uteri and in addition a careful 
microscopical study of all areas in which suspicion is aroused, as evidenced 
by softening, change in color, decoloration, or fusion of the capsule and 
the surrounding tissue. 

As a working classification, that suggested by Ewing would seem to be 
most satisfactory, namely, that sarcomata originate in the wall of the uterus 
or in the endometrium. The greater percentage of sarcomata undoubtedly 
arise in the wall, and this fact is borne out in our series of cases. Most 
authors, at the present time, agree that fibroid tumors may undergo sarco- 
matous change. It is difficult, at times, to decide whether the sarcoma has 
been such since its origin, or whether it has resulted from a malignant trans- 
formation arising within the preexisting myoma. Several of our tumors 
presented nothing but sarcomatous cells. These have occurred as single 
tumor growths with a marked tendency to encroach upon the uterine cavity 
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Fig. 4. — Case No. 19705. High power photomicrograph showing 
sarcomatous area and the presence of mitotic figures. 
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and seem to arise from the periglandular stroma. This type of tumor sel- 
dom, if ever, shows a tendency toward true encapsulation but rather tends 
toward a circumscribed mass, the edges of which fade rapidly into the 
uterine tissue without the formation of a distinct capsule. The portion of the 
growth which projects into the uterine cavity is covered by a mucous mem- 
brane which is usually atrophic and may show areas of necrosis, but still 
remains continuous with the remainder of the endometrium. This tendency 
toward necrosis may account for the more or less continuous type of hemor- 
rhage encountered clinically in such cases. 

A histologic examination of sections removed from many different areas 
of the tumors of our series would lead us 
to agree with Eden and Lockyear that in 
most cases the sarcoma cells arise from a 
metaplasia of the connective-tissue cells of 
the fibroid. In addition our series substan- 
tiates the observations of other writers, 
namely, that the spindle-cell type of tumor 
originates in the musculature of the uterus 
and the cells tend to differentiate as smooth 
muscle cells. It is possible that they may 
arise simultaneously, from both sources, even 
in the same tumor. The fact that they may 
have a myogenic origin does not lead us to 
believe that the change has arisen from a 
malignant leiomyoma which we recognize as 
an exceedingly rare type of tumor, which 
in the majority of cases, can only be diag- 
nosed by the presence of metastasis, else- 
where in the body. While it is evident that 
the histogenesis of these tumors may be only of academic interest, the histo- 
pathology plays an important part in that, not infrequently, they are diagnosed 
clinically and at times, even at operation, as benign uterine tumors, except 
when they present an advanced stage of malignancy, as evidenced by soften- 
ing, infiltration and fixation of the masses. 

Of the eleven cases forming the basis of this paper, nine presented 
grossly the picture of definite multiple fibroids. The gross section of these 
revealed in the majority of instances an area of apparent sarcomatous change 
enclosed within one of the fibroid masses. It was not uncommon to find 
a multinodular uterus with but one nodule showing sarcomatous transfor- 
mation. This would tend to strengthen the contention that a sarcoma may 
arise in a preexisting fibroid. 

One of the remaining two was found to be a distinct globular mass, 
protruding into and occupying most of the cavity of the uterus. The con- 
sistency of this tumor was soft, friable, and upon gross section presented 
the typical yellowish color which seems to be characteristic of the endometrial 
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Fig. 5- — Case No. 20655. Gross photo- 
graph of endometrial type of sarcoma 
showing protrusion of the mass into uterine 
cavity, the margins of the mass being con- 
tinuous with the uterine mucosa. 
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or mucosal type of sarcoma. The remaining specimen presented a diffuse 
growth involving the anterior and lateral walls of the uterus, with a marked 
invasion of the peri-uterine structures, and was of the above-mentioned 
yellowish hue. 

The tendency toward interstitial extravasation and actual hemorrhage 
should draw particular attention to fibroid masses which contain areas of 
softening. This condition is seldom found in uncomplicated fibroids. The 
increased vascularity attendant upon malignant change apparently explains 
the presence of hemorrhage, which is rather prevalent in these sarcomatous 

areas. While softening 
and necrosis may take 
place in the nonmalig- 
nant tumor, we seldom if 
ever encounter within 
the substance of the 
fibroid, blood-vessels of 
sufficient size to produce 
such hemorrhage unless 
it is directly associated 
with those vessels found 
within the capsule. While 
the presence of blood in 
some form should not 
serve as a criterion upon 
which to make a gross 
diagnosis of sarcoma, in- 
asmuch as the same con- 
dition may be encoun- 
_ , „ , tered in those tumors 

, f IG * ?• ^ a se 20655. Low power photomicrograph taken at , . , 

the junction of the uterine mucosa with the mass, showing the atrophy Which Contain an ltl- 
of the glandular elements. 

creased cellularity, it 

should arouse suspicion and demand microscopical examination. 

Under the microscope, sarcoma of the uterus may present many different 
varieties of cellularity. In those uteri which present distinct fibroid masses, 
we may find in some instances a rather marked line of transformation from 
typical fibroid connective tissue into that of a very cellular sarcomatous 
structure. On the other hand, the sarcomatous change may gradually merge 
into the benign connective tissue and present throughout this region areas 
which if seen by themselves would be impossible of a diagnosis of anything 
other than an increased cellularity. Blocks removed from the somewhat more 
softened portion of the tumor wall show the typical sarcomatous arrange- 
ment, presenting very little if any adult connective tissue and the presence of 
well-developed round and spindle-shaped cells associated with a rather 
abundant blood supply. Areas of hemorrhage are also frequently found 
which may account for the gross softening often seen in these cases. The 
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presence of mitotic figures is not infrequent, and when not found in these 
tumors which tend to remain myomatous, can be considered as a definite aid 
in making a differentiation from sarcoma. It is necessary, however, to care- 
fully examine the section and not overlook the possibility of a soft fibroid 
showing mitosis, being a malignant leiomyoma. Careful study of the cell 
morphology as well as the history of the case, especially with reference to 
metastasis, should make this differentiation possible. 

A microscopical study of the two cases which we have considered as 
coming under the classification of endometrial or mucosal origin would lead 
us to believe that the 
sarcomatous cells arise in 
the periglandular connec- 
tive tissue, bearing in 
mind the fact, that the 
uterus, in the true sense, 
has no submucosa — the 
glands extending into the 
muscularis. This marked 
cellular ity which is the 
predominant microscopi- 
cal finding in this type 
of sarcoma would seem 
to explain the friability 
of the tumor and the 
early tendency toward 
hemorrhage which in 
some instances may be 
mistaken for the hyper- 



plastic type of endome- 
tritis. This fact should 


Fig. 7. — Case No. 20655. Low power photomicrograph showing 
marked cellularity of this tumor. 


emphasize the importance of microscopical examination in those cases of 
hyperplastic endometritis subjected to curettage as a means of treatment. 
Microscopically, the type of cells composing this class of tumor are ovoid 
or round, very abundant, with little or no tendency toward adult cell differen- 
tiation, and usually show many mitotic figures. 


SUMMARY 

We desire to emphasize the importance of a very careful microscopical 
study of all suspicious areas found in uteri removed where the clinical 
diagnosis is one of multiple fibroids. Even though the gross appear- 
ance of many uterine fibroids may be typical of the benign type of tumor, we 
have found upon routine sectioning areas which appear suspicious and that 
malignant change occurs in a much higher percentage of incidence (8.6 per 
cent, in our series) than we have heretofore been led to believe. 
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Fig. 8.— Case No. 21667. Gross photograph. Multiple fibroid of the uterus 
showing an area of sarcomatous change in one of the fibroid masses. 



Fig. 9. — Case No. 21667 Low power photomicrograph ol sarcoma- 
tous area, shown in figure 8. 
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It would seem that the connective tissue of a fibroid plays an important 
part in the histogenesis of sarcoma of the uterus. The endometrial type 
arising in the periglandular tissue of the stroma is the most malignant type 
of sarcoma of the uterus encountered. 
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SEPARATION OF THE UPPER EPIPHYSIS OF THE TIBIA 
By Alexander Gibson, M.B., FR.C.S., Eng. 

of Winnipeg, Canada. 

Diastasis, or epiphyseal separation, is an accident that is possible only in 
adolescent life or late childhood. It is rare before the age of twelve. Accord- 
ing to Kirmisson, in a large majority of eases it is the result of indirect 
violence. The epiphyseal cartilage usually remains attached to the epiphysis, 
though this is probably not an invariable rule. The injury is frequently accom- 
panied by extensive stripping of periosteum. It is stated that there is no 
epiphysis in the body which may not be detached as the result of injury. Much 
the most frequent sites of epiphyseal separation are the lower epiphysis of the 
radius and the upper epiphysis of the humerus. It is rather surprising that 
while detachment of the lower femoral epiphysis is comparatively common, 
and partial detachment of the tongue-shaped process of the upper tibial 
epiphysis is also common (Osgood- Schlatter disease), separation of the upper 
epiphysis of the tibia itself is extremely rare, while detachment of the upper 
fibular epiphysis alone is unrecorded. 

According to Roberts and Kelly (1916), only 26 cases of diastasis of the 
upper end of the tibia have been recorded. Cases were reported by Heuston 
and Manly in 1888. In 1895 the subject was discussed by Jonathan 
Hutchinson, Jr. He stated that he had notes of ten cases. Poland referred to 
24 cases. Tanton, in 1916, recorded a case which occurred in a boy of twelve, 
who was knocked down by an automobile, a wheel of which passed over the 
upper part of the left leg. The fibula was not broken, but the upper epiphysis 
of the tibia, perched on the arete formed by the anterior border of the upper 
end of the diaphysis, was split into two unequal pieces. 

Reduction was brought about by traction under anaesthesia followed by 
fixation in plaster-of-Paris in the position of flexion. 

The patient was seen six months afterwards and the result was “ perfect.” 

Age. — Hutchinson’s 3 r oungest patient was twelve months. His oldest six- 
teen years. Poland’s cases ranged from three to twenty years. 

Cause . — The usual history is of a violent wrench to the leg accompanied 
by abduction or adduction producing a transverse strain. In Poland’s opinion, 
direct pressure against the epiphysis is the chief factor. In a case recorded 
by Fischer and Hirschfeld “ a severe machinery accident caused separation 
of the upper tibial epiphysis and detachment of both fibular epiphyses.” 
Hutchinson refers to specimens in St. George’s and the London Hospital 
museums. In one of these the foot was run over and the leg bent 
forcibly inwards. 
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The upper epiphysis of the tibia owes its comparative immunity from de- 
tachment partly to its small size, as compared with the lower femoral epiphysis, 
but mainly to the fact that it is surrounded by very strong ligamentous and 
periosteal guards. The tibial collateral ligament of the knee-joint, the liga- 
mentum patellae, and the semi-membranosus not only gain attachment to the 
epiphysis itself, but all three structures send off strong prolongations to the 
neighboring periosteum and deep fascia. On the medial side, the line of 
junction of epiphysis and shaft is strengthened by the tendons of sartorius, 
gracilis, and semi-tendinosus. On the lateral side the head of the fibula forms 
a direct buttress to the epiphysis and the fibular collateral ligament forms a 
flying buttress. Also worthy of note is that from the first movement of leg on 

thigh, the upper tibial epiphysis is accustomed 
to strains with a transverse component where- 
as the lower femoral epiphysis is habituated 
mainly to direct thrusts. 

In view of the severity of the violence 
producing the lesion, it is rather strange that 
the diastasis is seldom compound. 

Clinical Features . — The displacement is 
usually incomplete and frequently very slight. 
In direction it is usually forwards, forwards 
and outwards, or forwards and inwards. In 
several cases extensive fracture of the dia- 
physis is recorded. In all but one of Poland’s 
cases, the separated epiphysis carried with it 
the tongue-shaped process forming the upper 
part of the tibial tubercle. There is usually 
considerable swelling of the tissues in the 
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Fig. i. — C ondition on admission. 


neighborhood owing to effused blood. The 
knee-joint itself is generally full of fluid. At 
first sight the injury suggests a posterior dis- 
location of the knee-joint. This is ruled out 
by the age of the patient, by exact interpre- 
tation of bony points, and finally by the X-ray. 

Prognosis . — This is on the whole rather less reassuring than one would 
suppose. In 12 of the cases mentioned by Poland the patient died or the limb 
was amputated. Probably in many cases the original violence is so great that 
the patient suffers severely from shock or from accompanying more serious 
injuries. Septic infection, however, seems to play an important role in the 
progress of the case. One of Hutchinson’s cases developed suppuration on the 
sixth day after the accident, with “ emphysema and pus, followed by death,” 
probably an anaerobic infection. The case narrated by Fischer and Hirschfeld 
developed suppuration six weeks after the injury. Amputation was per- 
formed. The tearing of soft parts, the outpouring of blood, and the devital- 
ization of the skin, form ideal ground for bacterial development. The 
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pressure of splints, however light, may be enough to tip the balance in the 
direction of necrosis, especially if the adjustment of parts be not absolutely 
accurate. While this unfortunate denouement is not infrequent, it is not the 
rule. According to Poland, “ in several of the cases which recovered, no trace 
remained of the injury.” 

Does shortening of the limb ever occur? According to Kirmisson, “ not- 
withstanding the contrary results of experimental research, shortening of the 
injured limb has been rarely noted in actual practice ... It is necessary 
to take into consideration compensatory elongation of the neighboring epi- 
physes.” The older the patient, the more nearly full growth has been attained, 





Fig. 2. — Condition on discharge. 

the less the influence of stoppage of growth at an epiphysis. Further, the 
upper tibial epiphysis is only one, and not the most important, of the growing 
nodes of the lower limb. Again, a separated epiphysis may mean cessation of 
growth but does not necessarily do so. On the whole, therefore, provided 
reposition be exact, the prognosis regarding growth is good. 

One example of premature arrest of growth is recorded by Volkmann. 
“ A boy aged three had been knocked about by a drunken father. At the age 
of four he began to limp. After this no more growth occurred at the upper 
end of the tibia. The shortening which resulted was 3 inches. The femur 
of that side, the foot, and indeed the whole lower limb partook to a less 
extent in the lack of development.” (Quoted from Hutchinson.) 
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The following case came under the notice of the writer lately. Because of 
the rarity of the condition it seems worth recording. P. M., male, aged fourteen 
years, was referred by Dr. W. Tucker, Francis, Sasic. July io, 1922, the boy 
got his left lower limb caught in the wheel of a plough. The skin was not broken. 

July 19, 1922, examination showed marked swelling and discoloration about the 
left knee. The appearance suggested a backward dislocation of the tibia on the 
femur. Swelling was so great that it was impossible to distinguish accurately 
the bony prominences around the knee. There was marked laxity in all directions, 
and pronounced ecchymosis in the popliteal space. There was no swelling of the 
leg; no interference with circulation in the toes, no evidence of a nerve lesion. 
X-rays showed a diastasis of the upper epiphysis of the tibia with a fracture of 
the upper end of the fibula, a short distance below its epiphysis. The tibial 
epiphysis was displaced forwards and slightly laterally in relation to the shaft. 

The tongue-shaped process corresponding to the tibial tubercle remained attached 
to the epiphysis, thus obscuring the abruptness of the backward displacement. 

The upper tibial epiphysis maintained its normal relation to the lower end of 
the femur. 

July 20 a curved incision was made on the media! side of the knee, and 
tissues were dissected through until the bone was reached. A large quantity 
of blood clot was removed from the wound. There appeared to be a good deal 
of pulping of the muscles posteriorly. It was found to be comparatively easy 
to replace the bone in its normal position, but exceedingly difficult to maintain 
it there. The epiphysis itself was tilted forwards and the best apposition was 
obtained with the knee flexed about 30°. A cuff of plaster was applied over the 
dressings to include the calf and the lower half of the thigh. Traction ropes 
were incorporated in the plaster, at the level of the upper part of the calf. By 
means of the traction ropes the limb was slung from a cradle, the axis of the 
pull being almost in the line of the thigh. 

August 5, plaster was removed, stitches were taken out, the leg cautiously 
straightened and an X-ray taken. The X-ray showed good position antero- 
posteriorly, but there was still a trace of lateral displacement, producing in the 
fully extended position a slight degree of genu valgum. Fresh plaster was 
applied with the knee fully extended. This reached from the toes to the groin, 
and a clinical correction of the genu valgum was made. This plaster was worn 
until September 19, a window being cut for the dressing of a skin slough, 
about one inch in width and three inches long, adjoining the line of the incision. 

After removal of the second plaster another radiograph was taken. Clinically 
and radiographically, the result promises to be entirely satisfactory. (Fig. 2.) 

Comment . — The necessity for partial flexion of the knee was very strik- 
ingly manifested while the wound was open. It was possible to gauge with 
accuracy the degree of flexion necessary to maintain apposition and the 
direction in which traction could be best applied to maintain the optimum 
position. It is a truism that the best anatomical reposition is likely to give the 
best functional result. While treatment on a McIntyre splint might have 
given an equally good result, it could hardly have been' earned out with the 
same degree of confidence in the result. The removal of the blood clot was also 
a distinct advantage. In the case of the fractured fibula, union appears to 
be satisfactory. 
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SPONDYLOLISTHESIS 

By S. Kleinberg, M.D. 
of New York, N. Y. 

In reporting another case of forward subluxation of the last lumbar 
vertebra, I desire to emphasize three points: (l) The condition occurs more 
frequently in males than we have heretofore believed; (2) the lesion presents 
a radiographic appearance which is pathognomonic and has not been found 
or described in any other lesion, and (3) trauma is frequently the direct 
cause, or at least, a very important factor in its etiology. 

Anatomy of the Lumbosacral Region. — The lumbar vertebrae are placed 
one below the other, with the fifth lumbar situated in a wide interval between 
the fourth lumbar and the sacrum. The bodies of the lumbar vertebrae are 
large, the transverse diameter longer than the vertical, and in a fiat photo- 
graphic impression they appear quadrilateral. The sacrum is tilted forward 
on a transverse axis so that its superior surface faces upward and forward. 
The fifth lumbar, lying upon the sacrum, is also tilted forward, though to a 
less degree, so that its superior surface is directed upward and forward. 
The forward inclination of the fifth lumbar has been assumed to be a Aveak 
point in its relationship with the sacrum. In a lateral view one gets the 
impression that the fifth lumbar is ready to slip forward off the sacrum, 
and that it is restrained only by the ligamentous attachments. The lumbar 
articular processes, placed in the sagittal plane, favor a dislocation. 

The X-ray Appearance of the Normal Lumbosacral Region. — The radio- 
graphic appearance of the lumbo-sacral region caries according to the location 
of the X-ray tube in relation to the last lumbar vertebra. If the tube is 
directly over the lumbar vertebra so that its central rays pass through the 
lumbo-sacral junction, the lumbar vertebra appear, in an antero-posterior 
view, as quadrilateral shadows. (Fig. 1.) The last lumbar is distinctly 
visible and is larger than, or at least as large as, the other vertebra. The 
intervertebral spaces above and below the last lumbar measure at least a 
quarter of an inch in the vertical direction. Laterally the intervertebral spaces 
are bridged across by the articular processes. The main feature which I wish 
to direct attention to in this picture is that each lumbar vertebra is distinctly 
outlined and the fifth lumbar is separated from the sacrum by an appreciable 
interval. At about the middle of each vertebra is a small shadow differen- 
tiated from the surrounding bone by its greater density; this is the spinous 
process. The sacrum is approximately triangular, with its base directed 
upward ; there are curved transverse lines in its shadow representing the 
transverse ridges between the various sacral segments. 

If a lateral view is taken with the tube over the lumbo-sacral region, the 
bodies of the lumbar vertebra appear as a series of square blocks, their 
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anterior and posterior surfaces forming somewhat curved but continuous 
lines. The anterior part of the intervertebral space between the last lumbar 
and sacrum is wider than the posterior part, but the lines of the anterior and 
the posterior surfaces of the lumbar vertebrae are continued to the corre- 



Fig. i. — A ppearance of the fifth lumbar vertebra when the central rays of the X-ray tube 
pass through the lumbo-sacral region. The intervertebral space between the last lumbar and 
the sacrum is visible and limited laterally by the articular process. The fifth lumbar, like the 
other lumbar vertebrae, is quadrilateral Its spinous process is represented by a dense shadow 
in the middle of the body: a, spinous process; b, transverse process; c, articular process; d, inter- 
vertebral space between the fifth lumbar and the sacrum; e, transverse sacral ridges. 

sponding parts of the sacrum. The fifth lumbar vertebra is well above and 
quite distinct from the sacrum. 

If the tube is opposite the dorsal vertebrje, the appearance in the lateral 
view is the same as that just described, except that the shadow of the sacrum 
is usually hazy and the outlines of the sacrum are often indistinguishable. 

491 



S. KLEINBERG 


The antero-posterior view (Fig. 2) shows a totally different picture from 
that described above. All the lumbar vertebra: except the last appear rectan- 
gular. The area occupied by the fifth is diminished. In this space one sees 
two oblong masses joining medially at an obtuse angle, and forming the 



Fig 2 — Appearance of the fifth lumbar vertebra when the central rays of the X-ray tube 
pass through the dorsal region All that we see of the fifth lumbar is its posterior arch. Note 
the lamin®, a, and the spinous process, b The body of the fifth lumbar is not seen nor is the 
intervertebral space between the body of the fifth and the sacrum visible. When the tube is 
held lower down a part of the body of the fifth lumbar is brought into view The radiogram of 
the fifth lumbar vertebra presents many variations between the extreme view shown in this pic- 
ture and that shown m figure i, dependent upon the location of the X-ray tube. 

posterior arch of the fifth lumbar vertebra. Above this is a faint transverse 
linear shadow of the upper border of the body of the fifth lumbar; the 
transverse processes are very close to and often appear to overlap the iliac 
crests. The inferior surface of the body of the fifth lumbar and the inter- 
vertebral space between this hone and the sacrum are not visible. The upper 
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part of the sacrum is seen directly below the posterior arch of the fifth lum- 
bar. The body of the sacrum appears smaller than normally because of fore- 
shortening of its shadow. This appearance of the last lumbar and the 
sacrum is due to the fact that the rays strike the lumbo-sacral region obliquely 
and pass through both the last lumbar and the sacrum. 

X-ray Appearance in Spondylolisthesis . — When the last lumbar becomes 
dislocated anteriorly, it moves downward and forward so that the body of 
this vertebra overlaps and lies in front of the upper sacral segments and 
its upper surface faces distinctly forward. The result is that in a front 
view of the patient, we are looking at the superior surface of the last lumbar 
vertebra and at the anterior surfaces of the sacrum and the other lumbar 
vertebrae. The shadow of the last lumbar will then show the body, transverse 
processes, laminae, spinous process and spinal foramen. The body of the 
last lumbar vertebra will overlap the upper part of the sacrum and its spinous 
process will lie unusually close to the fourth lumbar vertebra. The other 
lumbar vertebrae will appear as rectangular masses and the sacrum triangular 
as usual. Therefore, when in an X-ray picture of the lumbo-sacral region 
we see an appearance as described above, namely one in which the entire 
outline of the superior surface of the last lumbar vertebra is seen, while the 
other lumbar vertebrae appear quadrilateral, then a diagnosis of forward 
dislocation of the last lumbar vertebra is justifiable. Of course in a clear 
lateral view the presence of the shadow of the body of the last lumbar in 
front of, instead of above the sacrum, makes the diagnosis absolutely positive. 
But as it is difficult and maybe impossible in a very large or obese individual 
to attain a good lateral view, while it is practically always possible to obtain 
a clear antero-posterior view, the appearance in the latter position is of 
prime importance. 

Etiology . — The text-books, especially those on obstetrics, have taught us 
to believe that this condition is almost always found in women, and is due 
to a congenital defective development of the lumbo-sacral region, and to 
marked stretching of the ligamentous structures incidental to pregnancy and 
parturition. Study of the accident cases, and especially more extensive and 
expert use of the X-ray machine, show that spondylolisthesis occurs compara- 
tively often in men. Of eight cases that I have seen in the last few years, 
one was in a girl, and the others in adult males. In all of the males there 
was a distinct history of trauma preceding immediately or by some weeks or 
months, the onset of symptoms. This raises the question of the etiological 
relationship between trauma and the dislocation. It has been argued by 
some that such a severe lesion as spondylolisthesis could hardly be the result 
of the degree of trauma which is usually mentioned in the history. In my 
own three patients the condition followed a direct blow on the back, as in a 
fall, in two cases, and a sudden strain resulting from an unexpected load 
being thrown on the shoulders in the other. In all the cases reported by 
Doctor Darling from the orthopaedic services in the Hospital for Ruptured 
and Crippled, there was a history of injury direct or indirect at some time 
prior to the onset of symptoms. There is no doubt in my mind that there 
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probably is some developmental defect in the lumbo-sacral region affecting 
the body and more particularly the ligamentous structures in all these cases. 
I believe, however, that trauma is the chief factor in the etiology of this 
type of dislocation, granting that the individual may be anatomically predis- 



Fig. 3 — Spondylolisthesis. The fifth lumbar vertebra is seen below the fourth lumbar 
and in front of the upper sac-al segments. In the shadow of the fifth lumbar are seen the mark' 
mgs of its superior surface namely a. the body , b, the neural foramen, c, the transverse pro' 
cesses and d, the spinous process. The other lumbar vertebra; appear rectangular, e. Spinous 
process of the first sacral segment, f, upper border of the sacrum, g, transverse sacral ridges 

posed to such a lesion. In a previously reported case,* the patient, a very 
intelligent man, was sure that before the injury and onset of symptoms he did 
not have the hollow ahorse the sacrum which was visible and palpable at the 
time of ray examination. The case to be described had no symptoms refer- 
able to his hack up to the time of his accident, although for many years he 
* Kleinberg, S : Archives of Surgery, July, 1921, vol. iii, pp 102-115. 
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had continued at laborious work. When a lesion and disability follow an 
injury, it is proper to attribute to the injury a large measure of responsibility 
for the lesion. And while I am willing to concede that the injury described 
in these cases would not or might not cause a dislocation in a so-called normal 
spine, yet it must undoubtedly be responsible for the sudden appearance of the 
lesion in a susceptible individual. 

.Case Report. — J. C. Male, age sixty years, was injured January 19, 1922. 

He fell from the seventh story of a building on which he was working. There 
is no history as to how he landed on the ground. He was taken to a hospital 
where a diagnosis of fracture of some ribs and rupture of the urethra was made. 

He was confined to bed for about three months. During this time he had pain in 
the back, but this was not very distressing and little attention was given to it by the 
patient. When he began to walk about, he found that the backache persisted and 
was aggravated by all motions of his body. The pain was in the lower part of his 
back and radiated down both thighs. 

Examination showed that he walked without assistance and without a limp. 
The back was symmetrical and the spine in the median line. There was a shallow 
groove above the sacrum, evident but not marked. There was persistent tenderness 
at the lumbo-sacral junction. All the motions of the spine were restricted 
and painful. 

The X-ray picture, Fig. 3, shows the typical findings. The outlines of the 
vertebra; and sacrum were intentionally emphasized by me in the plate sent for 
a copy so that the lesion might be easily seen. The second, third and fourth 
lumbar vertebra; appear rectangular, the transverse processes are seen projecting 
laterally .on either side and the spinous processes are in about the middle of each 
vertebra. The fifth lumbar vertebra is seen lying in front of the upper part of 
the sacrum and its upper surface is distinctly outlined. Instead of the vertebra 
appearing rectangular as do the others, there is a crescentic outline of the body 
of the vertebra; the transverse processes lie unusually close to the lateral masses 
of the sacrum and the iliac bones ; the posterior arch is very distinct and the 
spinous process is above its normal position and very near to or perhaps in direct 
contact with the fourth lumbar. In the middle of the spinal foramen of the fifth 
lumbar is seen a shadow which is undoubtedly that of the spinous process of the 
1st sacral segment. 

The chief points of interest in this case are a history of an injury, persistent 
pain in the lower part of the back, tenderness over the lumbo-sacral region, a 
hollow above the sacrum, limitation of motions of the spine and a characteristic 
X-ray appearance. 

The occurrence of another case of spondylolisthesis in a male serves to 
direct our attention to the apparently greater frequency of this lesion among 
men, particularly laborers, than we have heretofore believed. There can be 
little doubt that in this patient as in the other two reported by me, trauma 
played a very important role in the causation of the dislocation. As the 
diagnosis can be made positively only from the X-ray findings, and particu- 
larly in view of the fact that the physical signs in most cases simply spell an 
injury of the back, without any guide to a more accurate diagnosis, this case 
demonstrates the importance and necessity of careful and competent radio- 
graphy in all lesions of the back. 

t Osgood, Robert B., Journal of Industrial Hygiene, July, 1919, vol. i, No. 3, 
PP- 150-57. 


495 



TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY 

Stated Meeting Held November 22, 1922 
The President, Dr. John A. Hartwell, in the Chair 


TUBERCULOSIS OF CHEST WALL 

Dr. Hugh Auchincloss presented a man sixty-two years of age 
who at twenty-five, thirty-seven years ago, suffered a Neisser infection. 
No history of lues. At thirty-five, twenty-nine years ago, pneumonia, 
but a certificate made out by his doctor for insurance benefit was signed 
“phthisis.” At fifty-eight, in 19x8 had influenza with bad cough for three 
months. Controlled after three weeks’ treatment. Six months ago had a 
temporary recurrence of cough. Three months ago soreness developed 
in left side, and two months ago noticed a small lump over region of 
fifth rib in anterior axillary line. Examination showed a thin, wiry man 
of 124 pounds, who looks as if he had lost weight. There are sub- 
crepitant rales at both apices and in first interspace on left side. There 
are occasional rales at both bases. Breath sounds, voice, fremitus and 
resonance are not very markedly changed. In anterior axillary line over 
fifth rib is a fluctuating, slightly’- tender swelling, not attached to skin, 
not pulsating and fixed on chest wall. X-ray shows an irregular mottled 
area of shadow suggestive of calcification of pleura, red blood cells 
4,200,000, haemoglobin 80 per cent., leucocytes 8200, polymorphonuclears 
75 per cent. Blood urea, uric acid and sugar are normal. Urine is quite 
negative. Blood Wassermann : Choi. + +++, Ale. ++++. Several ex- 
aminations for tubercle bacilli in sputum have been negative. Aspiration 
of abscess : Grayish, caseous-appearing material containing much cellu- 
lar debris. No organisms seen. 

Operation. — October 29, 1921. Local anaesthesia. Abscess excised 
and about 12 cm. of 4th and 5th ribs removed with intercostal muscles. 
The upper margin of the 5th rib was slightly concave as though there had 
been some decalcification, but this seemed a small lesion compared to that 
on either side of it. The pleura had been changed to a firm sheet of 
smooth, calcified, possibly ossified material that could be tapped on with 
an instrument, producing a resonant tympanitic sound, due to the sub- 
jacent lung. A sinus fx-om the abscess cavity only about 0.5 cm. in 
diameter led to the surface of this sheet of calcium at the level of the 5th 
rib and was attached to a very small punctate depression that would not 
admit the end of a probe. The wound was closed after smearing in a 
small amount of iodoform and splitting the pectoralis major so as to draw 
it across the sheet of calcium, suturing it to the serratus magnus. 
Tubercle bacilli were found in the pus from the abscess. Discharged 
nineteen days after operation. Diagnoses : Tuberculous abscess of lat- 
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eral costal region; chronic pulmonary tuberculosis, quiescent; syphilis. 
Wound entirely healed, good scar. " December 5th, one month. Letter 
received stating sinus with watery discharge had appeared. Gained six 
pounds. February 21, 1922, four months. Very small sinus — working, 
March 21st, five months. Still a tiny sinus that crusts over. April 29th, 
six months. Treated with bismuth paste in Boston. “ Definite improve- 
ment is apparent.” October 27, 1922, twelve months. Been treated in 
Massachusetts General Hospital, Out Patient Department most of sum- 
mer. Sinus did not heal but it was kept clean and in good condition. 
November 4, 1922, twelve months after first operation, under local 
anaesthesia, the sinus was excised, the old incision reopened, the tissues 
pushed away from the plate of calcium and the calcium removed with the 
exception of a small amount well posteriorly. It lay over the lower part 
of the lung, the diaphragm and the outer portion of the pericardium, 
all of which structures were separated from it by sharp and blunt dissec- 
tion. Slightly thickened pleura beneath it was opened in one place and 
normal looking blue lung visualized. The lung did not collapse to any 
great extent. No tubercular tissue was evident. The wound was sutured 
but a thin discharge occurred with small sinus formation. This has im- 
proved, the sinus being smaller and the discharge lessening, and, inas- 
much as well nourished soft parts are now in contact one with another, 
it is probable that it will close. The sinus and calcium deposits are 
apparent in the specimen. 

This patient was shown before this Society October 26, 1921, in connection 
with a paper on Tuberculous Abscesses of the Chest Wall (Annals of 
Surgery, Vol. lxxv, April, 1922, p. 416) as Case IX. He demonstrated 
what large amounts of calcium may be deposited in such cases and how 
the foreign body calcium placques may interfere with healing. This is 
also a follow-up interval result on a case which when shown a year ago 
had not then been operated on. 

Dr. Allen O. Whipple considered that this case comprised a distinct 
group differing from other cases of tuberculosis of the chest wall in that the 
ribs are not involved. In studying this group of cases, it would seem to be 
primarily a tuberculous lesion of the pleura and not of the ribs. A great many 
of these cases seen late show a secondary infection, but if seen early they have 
no sinus and afford an opportunity for complete removal of the tuberculous 
tissue, and when closed without drainage heal by primary union. 

SUPPURATIVE ARTHRITIS AND OSTEOMYELITIS 

A second case, presented by Dr. Hugh Auchincloss, was a boy, twelve 
^ears old, who on April 9, 1919, struck inner side of left knee. Had had 
occasional sore throats in the past. His knee became increasingly pain- 
ful, and on admission to hospital he was slightly cyanosed and dusky, 
pulse was rapid, tongue coated, and he appeared septic. Right tonsil 
was large and red, left tonsil smaller and also red, crypts not filled with 
exudate. No cardiac murmurs. Left lower first molar carious. The 
region of the left knee was swollen, slight bluish, red tinge over inner 
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aspect of lower end of femur associated with marked tenderness with its 
maximum point at the upper part of the condyle. There were all the 
signs of fluid in the knee-joint with moderate tenderness. The leucocyte 
count, 14,000, 83 per cent, polymorphonuclears, the day before had 
risen slightly to 17,400, 84 per cent. The X-ray showed the slightest 
rarefaction above the inner condyle of the left femur just above and 
close to the epiphyseal line. (Fig. 1.) Blood cultures taken before and 
after operation were both positive for haemolytic staphylococcus aureus. 
Temperature 103.4 0 , pulse 130, respirations 28. 

Operation. — April 15, 1919, six days after onset of symptoms. Aspi- 
ration of knee-joint of 30 c.c. turbid purulent fluid, containing haemo- 
lytic staphylococcus aureus, was done. An incision along inner condyle 
was made, and after cutting through the musculo-aponeurotic layer, a 
few drops of brownish thin pus was found coming from the depths, as 
from bone. A cavity containing not over 2 c.c. of pus and softened can- 
cellous bone was found above the upper part of the internal condyle. No 
further extension could be found and the wound was packed with iodo- 
form gauze and a catheter to allow of introduction of Dakin’s solution. 
Culture of pus from bone abscess cavity showed hsemolytic staphylococ- 
cus aureus. Six blood cultures taken in eleven days were positive for 
haemolytic staphylococcus aureus. The knee-joint was aspirated of 
purulent fluid containing staphylococcus aureus on culture six times in 
nineteen days, washed with saline five times and saline preceded by 
1 per cent, carbolic three times. Twenty-five days after the first opera- 
tion an abscess cavity containing about 50 c.c. of pus was opened 
beneath the extensor muscles immediately in front of the bone. The 
wall of the inner bursa of the joint could be seen perfectly and no 
communication found. His temperature became practically normal on 
the 30th day and he was discharged July 16, 1919, after thirteen weeks 
in hospital. But very little active motion was possible with this boy 
until about the fifth week, during much of this time slight traction 
was maintained. 

He reported to the out patient department after having been fitted 
with a knee brace that allowed him to walk and run about and even kick 
a football. However, a persistent sinus remained, and it was not until 
March, 1920, that he was readmitted to the hospital. A small incision 
was made over the sinus and a sequestrum .removed, whereupon the 
wound firmly closed within the next few weeks. There is a moderate 
varus deformity due to the effect of the lesion on the ossification zone 
above the epiphysis, otherwise there is a useful knee with complete 
flexion and extension. 

This case is presented because he demonstrates a severe suppurative 
arthritis of the knee-joint associated with bacterisemia and a small bone focus, 
seen early in the course of the disease, that had had his knee-joint aspirated but 
not drained. It is perhaps wisest for attention to be paid more to the lesion in 
the tissues immediately outside a joint rather than to the joint fluid. In dealing 
with an early case such as this, adequate and immediate drainage of the focus 
outside the joint is the essential feature. Aspiration of the joint, even though 
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Pig. i. — Case A. R. Shows site of bone lesion as shown five days after onset. Slight 
rarefaction and uneven periosteum above the ossification zone, separating the diaphysis from 
the epiphysis. 
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it has to be repeated was done successfully in this case and has been done suc- 
cessfully in others and is probably a good procedure. Drainage of such a 
joint is probably unnecessary. The process has not gone far enough and the 
time has been short for necrosis to any extent to have occurred in the actual 
lining of the joint. Where necrosis of the actual lining of the joint has occur- 
red to any marked degree, drainage is probably better than aspiration. In 
later cases or in cases that have become infected through trauma or gunshot 
injury with presence of foreign body for any length of time, the joint lining 
is seriously damaged, and in these cases free drainage is probably always 
indicated. By drainage is meant adequate opening of the joint cavity, but plac- 
ing of no drainage into the joint cavity, and taking such measures, of which 
active motion is the most desirable, to insure the passage of exudate from 
within the, cavity out, in as free a manner as possible. Whether the joint is 
aspirated or drained, the principle of active motion is of course most important 
in securing early and complete function, and it should be encouraged in every 
possible way, even though the patient refuses to cooperate. But whether the 
joint cavity be drained or aspirated the main feature is the adequate treatment 
of the focus immediately outside the cavity. 

Dr. Clarence A. McWilliams thought it would be wiser to open a septic 
knee at once in view of the bacteriiemia. After aspiration there is jio external 
drainage, consequently there must be absorption of organisms into the general 
circulation which, in a severe case, might turn the tide against the patient. 
Doubtless Doctor Auchincloss took the type of the organism into consideration 
in persisting in aspiration. Had it been streptococcus he probably would have 
opened it at once. This case seemed to the speaker to have lax ligaments which 
possibly might be explained by the repeated distentions of the joint. In addi- 
tion, opening the joint would have allowed active motions to be instituted 
at once. 

Dr. Royal Whitman considered that the lax ligaments might be explained 
by the incongruity of the articular surfaces with consequent outward deviation 
when weight was borne. This might be corrected by osteotomy, but as there 
was apparently no functional disability this seemed hardly indicated at present. 
^ Doctor Auchincloss in closing replied that osteotomy had been considered, 
but the problem was whether to do it now or later on after he had attained his 
growth. It had been thought wiser to wait and then see if it would 
be necessary. 

TRANSPLANTATION OF TENDON 

The following case presented by Dr. Hugh Auchincloss was a girl, six 
years old, who when four years old, April, 1920, cut hand with glass at base 
of left middle finger. She could apparently move’ her finger normally at the 
time. The wound was dressed and nothing much thought of it. Two days 
later her brother came down with diphtheria. On the third day she was given 
an immunizing dose of diphtheria antitoxin, and that night her temperature 
was 103°. There was considerable question as to whether this was due to 
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the hand or the antitoxin. On the fourth day the hand was incised by the 
physician in charge and a surgeon was called on the fifth day. He incised the 
proximal phalanx at once, and on the eighth day the middle phalanx. Three 
weeks later another incision was made to examine the tendon. After two 
months all the wounds were healed. Four months later she was seen by Doctor 
Blake in consultation, who thought that if the tendon had been cut it might 
be possible to do a tenorrhaphy after freeing the distal portion were it found 
adherent. The family physician informed me, however, that the tendon had 



been exposed in the wound, that he was sure it had not been cut at the time of 
injury, that a true suppurative tenosynovitis had occurred, and that the tendon 
had not sloughed out. 

When first seen, four months later, in October, 1920, there was free motion 
at the metacarpo-phalangeal joint. The finger was straight. (Fig. 1.) There 
was no active motion whatever in the interphalangeal joints though they could 
be freely moved passively. A scar extended from the distal flexion crease of 
the finger to the middle flexion crease of the palm. It was slightly to the ulnar 
side of the midline. (Fig. 2.) The problem was, accordingly, one not infre- 
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quently seen, of adherent flexor tendons to the digital sheath. In making a fist 
the proximal phalanges were in alignment, but the middle and distal phalanges 
of the middle finger stuck out in full extension. It was decided that it might 
be wise to let more time elapse between the closure of the wounds and any 
plastic attempt, so that the operation was performed January 3, 1921, about 
seven months after the wounds had closed, and nearly twenty-three months 
ago, with the patient’s family fully aware that I considered the chances of 
success exceedingly small. 

Under ether anaesthesia, with a tourniquet about upper arm, incision 
was made along the side of the finger to the web and thence into the palm 
and deepened to sheath, sparing the digital vessels. The flexor tendons 
were adherent and the profundus particularly so in its course over the 
middle phalanx. The vaginal ligament with its function of a phalangeal 
annular ligament, over the proximal phalanx was gone. It was just pos- 
sible to make out dense bands corresponding to the vaginal ligament of 
the middle phalanx and these were preserved. Old scar tissue fibres were 
all that corresponded to the transverse metacarpal ligament in the palm. 
Both flexor profundus and sublimis tendons were then removed from 
the distal interphalangeal joint well into the palm of the hand, by 
a careful dissection, endeavoring to preserve every strand that might 
be of use to serve as a vaginal ligament. This was done by sharp 
dissection and with tendon strippers as recommended by Doctor 
Bunnell. An incision over the extensor longus digitorum of the left 
fourth toe was then made and about seven centimetres of the tendon 
was removed, not only in its sheath but also with the deep fascia 
covering the sheath that was incised for about one centimetre on 
either side of the tendon. The lateral flaps thus made were sutured 
together on the under, or plantar, surface of the sheath. The tendon 
readily moved up and down within a synovial sheath and entirely 
surrounded by fascia. Fine Stiles’ linen thread was laced into the ends 
of the tendon and the tendon then attached to the base of the terminal 
phalanx in the finger by means of the stub of the removed profundus 
tendon that had been split to receive it. Before doing this a specially 
constructed silver tube with obturator was passed beneath the remains 
of the vaginal ligament over the middle phalanx and the obturator with- 
drawn. Traction sutures were placed in the fascial-synovial investments 
on either side of the end of the tendon where the suture had already been 
laced in, and all three sutures were then passed through the canula and 
the tendon with its synovial and fascial sheaths drawn through and the 
canula removed, thus avoiding trauma to the tendon and its investments. 
The proximal end was united to the combined ends of the flexor tendons 
by lacing the ends with Stiles’ linen thread after Bunnell’s technic and the 
fascial and synovial investments drawn down as far as possible so as to 
coyer the anastomosis. A slip from the neighboring extensor brevis was 
united to the distal cut end of the extensor longus tendon to the toe and 
both wounds sutured with extra fine silkworm gut. The finger was put 
up in flexion. Though it took over three hours there was very little re- 
action and the wound healed promptly with narrow, scar. Motion was 
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begun on second day. Only the slightest range at first, but as soon as 
wound healing had been pretty well established, the range was increased. 
It was extremely disappointing, however, to find that she had no definite 
motion in the interphalangeal joints. 

The main problem was then to provide a way for the child to call the 
muscle cells of the two tendons to that finger into voluntary action. 

Electricity, massage, 
vibration, various 
occupations were con- 
sidered, but finally it 
was decided to make 
the attempt in the fol- 
lowing manner : By 
means of an elastic 
band stretched from 
adhesive plaster stuck 
about the tip of the 
finger to a wristlet 
(Fig. 3). ^ finger 
was held in flexion by 
elastic traction. By 
extending her finger 
against this elastic 
traction, an act she 
could readily do, she 
was compelled to con- 
tract the muscle cells 
of the two tendons 
that had been sewn to 
the transplant. It is 
simple for anyone to 
demonstrate to him- 
self that when finger 
extension is carried 
out under resistance 
that the flexors con- 
tract as well. Such 
an apparatus was 
worn during the day 
and removed at night 

„ . . through the most per- 

Fl °- 3-Showmgappl.cat.on of elastic traction apparatus. seve ring Cooperation 

of the child’s aunt who was caring for her. For three months no 
real motion could be made out. At three and a half months, slight 
definite motion was observed in the proximal interphalangeal joint. 
By four and a half months, it had increased. In February, 1922, it was 
apparent that she was moving the distal interphalangeal joint and she had 
begun piano lessons. It was thought the transplant was slightly longer 
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than it should have been, that a period of taking up slack had been gone 
through and that if now function to any extent had been gained that with 
the years of growth combined with function ahead of her it is possible 
this finger may eventually compare favorably with the rest. 

She now has almost complete flexion in the proximal interphalangeal 
joint though there is but little, if any, in the distal interphalangeal joint. 

It was thought that the principle of elastic traction was of great value in 
this case. 

Dr. Seward Erdman asked Doctor Auchincloss how he explained the 
complete inability to flex the distal phalanx; and whether or not this lack of 
flexion might be due to adhesions in the successfully transplanted tendon, 
which might be released by a further operation. 

In reply, Doctor Auchincloss said that he rather thought that the reason 
was due to the technical difficulties in making an attachment of the trans- 
planted tendon in its sheath to the short stub of profundus tendon attached 
to the base of the phalanx. This had to be done practically over the joint and 
the small area in which to work, because of the size of the finger at four years 
of age, left little leeway for a refined anastomosis of any sort. 

BLOOD TRANSFUSION 

Dr. Edward W. Peterson read a paper with the above title, for which 
see Annals of Surgery, vol. lxxvii, page 364. 

Dr. Richard Lewisohn expressed his accord with Doctor Peterson as 
to the value and limitations of blood transfusion. He was not, however, in 
accord with Doctor Peterson in his estimate of the value of the different 
methods, and he felt he should not let pass unchallenged Doctor Peterson’s 
claim as to the superiority of uncitrated blood over citrated blood. There is 
plenty of proof that the immediate and late effects following the citrate method 
are as good as those following transfusion of uncitrated blood. Claims of 
biologic superiority of uncitrated blood are based on a recent publication of 
Unger. Unger’s first contention was that citrated plasma has anticomple- 
mentary power. His second contention was that sodium citrate increased the 
fragility of the red blood cells and therefore citrated blood could not be used 
in hemorrhagic diseases. He further contended that the phagocytic index of 
the leucocytes is decreased by sodium citrate. Mellon, Hastings and Casey 
have stated that their results were diametrically opposed to those of Unger. 
According to these authors citrated plasma has no anticomplementary power, 
and red blood cells and leucocytes are not affected by sodium citrate. 

Referring to the question of chills following transfusion, Doctor Lewisohn 
said that it is usually claimed that the sodium citrate is followed by many more 
chills than all the other methods. At Mt. Sinai Hospital, from January to 
November, 1922, thirty-four citrate transfusions were followed by eight chills, 
and twenty-nine Unger transfusions by ten chills, making twenty-three per 
cent, of chills for the citrated method and thirty per cent, of chills for 
Unger’s method. 


503 



NEW YORK SURGICAL SOCIETY 


Dr. Charles G. He yd considered that too much was expected from blood 
transfusion. When it was properly indicated it was an ideal procedure. In 
cases of acute sepsis it was not indicated and the surgeon was under the 
necessity of combating a strong prejudice in the minds of the relatives of the 
patient as to the value of blood transfusion in these conditions. In a number 
of cases of acute sepsis the speaker had found blood transfusion of no value 
as a curative agent and only slightly so from the partial stimulation it gave. 
There is a very large financial and social aspect in the prevalent idea that blood 
transfusion should be used in all cases of acute sepsis. It only entails expense 
to the family and does not in any appreciable way benefit the condition. At the 
present time transfusion is independent of technic and of operator. It is such 
a common practice in all general hospitals and the procedure so simple that the 
senior internes can be expected to do it. Doctor Heyd congratulated Doctor 
Peterson upon his carefully determined indications for blood transfusion. A 
special point of danger should be emphasized in that it is possible to activate 
hemorrhage by massive transfusion, and that the time of transfusion is equally 
important with the amount of blood to be transfused. Another point of im- 
portance is that certain donors have a higher degree of coagulability than 
others. In cholemic states a transfusion before operation is better than two or 
three afterward. As to the merits of citrate and whole blood transfusion, they 
both have their places. The latter would, however, seem to represent the ideal 
transfusion. There is a wide feeling for both kinds of blood transfusion, and 
emphasis should be placed upon the indications for transfusion and the opti- 
mum time for giving it rather than upon the technic of method. 

Doctor Peterson, in closing the discussion, said that in spite of the rather 
well understood indications for blood transfusion, the operation was done 
many times when it could do no possible good. It was frequently suggested, 
in hopeless cases, after other measures had failed, in the hope that it might 
be of benefit. A procedure which lends itself so readily to commercial 
exploitation is apt to come in for a certain amount of abuse. As to the methods 
of whole blood and citrated blood the speaker, not being a serologist, had to 
rely on his own clinical results for his impressions and conclusions. He had 
used citrated blood in about ioo instances and had returned to unmodified 
blood transfusions because, in his own experience at least, there seemed to be 
no doubt as to the superiority of the latter. Bernheim, who had charge of the 
transfusion work in the A.E.F., had recommended citrate transfusion without 
qualification, in his book, but since then has modified his views and makes the 
following significant comments : 

“ We must not be blind to the fact that the sodium citrate blood transfusion 
possesses certain obscure but none the less inherent features that are not only 
embarrassing to the physician but most uncomfortable and even dangerous to 
the patient. Chills and fever and profound shock have never helped anyone, 
and to ignore the danger of these sequelse, merely to note their occurrence 
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without vouchsafing a careful consideration of their eventualities, is little more 
than admitting a mind closed to certain embarrassing features connected with 
the procedure/’ 

I would not have you think for one moment that this is an attempt to 
belittle the value of the citrate ransfusion. No one realizes better than I how 
much that has meant to the medical profession and to humanity at large. But 
it is necessary to recognize the fact that there are definite limitations to this 
method of giving blood, and that failure to observe these limitations has caused 
unnecessary loss of life. 



CORRESPONDENCE 

TRACTION APPARATUS FOR OPEN REDUCTION 
OF FRACTURES 

Editor Annals of Surgery: 

Sir: 

The open reduction of any fracture is justly regarded a hazardous proce- 
dure to be undertaken only after attempts at closed reduction have failed. 
In spite of the advances made in the treatment of fractures, there remains a 
certain although diminishing number of fractures which require operation. 
In the operative treatment of these, certain principles have been well estab- 
lished, i.e., the necessity of the most rigid aseptic technic, of avoiding all 

trauma to the tissues in the 
reduction of the fracture, 
and of preventing so far as 
possible the introduction of 
fingers and instruments into 
the wound. 

In this clinic open reduc- 
tion has most often been 
necessary in spiral fractures 
of the tibia. In some of these 
we have had great difficulty 
in bringing the two frag- 
ments into apposition even 
with the use of Lowman 
clamps, Lane tongs and a 
Lane skid; and, often, after 
the fragments have been 
brought into apposition, with what we believed a considerable amount of 
trauma to the tissues, we have found it difficult to plate or place a Parham 
band because of interference by the instruments required to hold the 
fragments in place. 

For the twofold purpose of avoiding as far as possible all trauma to the 
tissues and of eliminating from the wound all instruments which might 
interfere in the fixation of the fracture, the instrument here presented was 
devised. It combines great traction power with the ability to hold the 
fragments in apposition. — 

The windlass “ M ” (Fig. i) is made of steel and is 3.5 inches high and 
2.5 inches broad, so that it can be readily sterilized. It is composed of the 
uprights and reenforcing bands as shown in the illustration. The steel 
cylinder “ N ” revolves by turning the handle “ F.” The ratchet “ G ” and 

506 



Fig, 1. — Appearance of traction apparatus described. 



CORRESPONDENCE 


. brake “ H ” prevent the cylinder from unwinding after traction has been 
obtained. In the cylinder “ N ” is an open-eyed screw into which one end 
of the wire cable can be hooked. The other end of the cable is hooked to the 
cable “ E " which encircles the foot, the two ends of which are hooked into 
the open-eyed screws “ C ” of the Lowman clamp. These two open-eyed 
screws “ C ” are placed on the movable part of the clamp at points opposite 
each other. The line of traction therefore is always parallel to the shaft 
of the bone, no matter what the size of the bone, and the two screws are 
always exactly opposite each other. 

In regard to the method of procedure, the accompanying drawing is self- 
explanatory. The operating table is slightly inclined with the head down, 
in order that the patient will not be moved when traction is applied. This 
is obviously quite important. The bone is then isolated well above and below 
the line of fracture and the clamp applied to the lower fragment, and screwed 
down tightly. The windlass is then clamped to the end of the table, the 
cables applied as in the illustration, and by turning the handle “ F ” the 
fractured ends are pulled into approximation. They are held in this position 
by the brake on the windlass until a bone plate or band, as the case demands, 
is applied. The traction is then released gradually, the clamp removed, and 
the wound closed in the usual manner. 

With this technic, trauma to the tissues, which is unavoidable when reduc- 
tion is attempted by placing tongs and using a skid, is largely eliminated. 

An added advantage of technical importance is that while the upper 
fragment is fixed, the lower fragment can be easily rotated at the same time 
that the desired amount of traction is maintained. This is not true when a 
turn-buckle is used, because both clamps rotate together, often necessitating 
the readjustment of the clamps before the desired amount of rotation of the 
lower fragment is obtained. 

Charles Y. Bidgood, M.D., 

Burr N. Carter, M.D., 

Cincinnati General Hospital, 
Cincinnati, Ohio. 
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Brain Abscess. Its Surgical Pathology and Operative Technic. By 
Wells P. Eagleton, M.D. MacMillan Company, 1922. 

The author states his belief that a positive diagnosis of brain abscess 
should be possible; further, that it is possible to ascertain its location in a 
large proportion of cases; and also that from the history obtained, especially 
in relation to the time of existence and date of the chill, or even the first 
vague chilliness, it is possible to determine whether the abscess is encapsulated. 
A thorough history is vital. It may shed light on the date of the first “vague 
chill ” which has become almost axiomatically the sign of the time when 
infection passes the barrier of the dura and reaches the piaarachnoid ; a matter 
of extreme importance as suggesting the length of time the abscess has 
existed; for revealing attacks of uncontrollable vertigo, suggestive as to 
locating the abscess or tumor in the cerebellum ; for determining the previous 
presence of periods of a “ dreamy state ” ; of previous or present aphasia, 
temporary or long-continued ; complete motor, sensory or “ naming ” ataxia ; 
gradual or sudden hemiplegia; of appreciable intervals between the loss of 
power in hand, leg and face; or an unrecognized hemianopsia. Some or all 
of these always occur during the development of brain abscess. 

Hemorrhage is one of the serious drawbacks to the comfort of the brain 
surgeon, and to the control of this much space is devoted through various 
sections of the book. Hemorrhage is less troublesome in brain abscess than 
in brain tumors where the increased intracranial pressure produces excessive 
general oozing. The author follows Cushing in the method of dividing the 
vessels of the dura, closing them with silver wire “ clips ” as he proceeds, the 
aim being to rigidly prevent the exudation of blood into the piaarachnoid. 

The author regards the “ stalk ” of a brain abscess as always a late 
manifestation. It is nature’s effort to evacuate an encapsulated abscess 
through the original site of the infection. Favoring this theory are the 
numerous cases recorded of the spontaneous evacuation of pus through the 
extension of a stalk to, and a secondary necrosis of, the dura, followed by 
cure of the abscess. 

The author recognizes that in chronic intracerebral abscess of the tem- 
poral lobe secondary to infection of the -brain through the tegmen typmani, 
more recoveries occur by an operation following the track by way of the 
mastoid antrum, than by cutting through the uninfected dura over the exter- 
nal surface of the temporo-sphenoidal lobe ; because in the first case the area 
of protective adhesions already built up by nature can be utilized and its 
track followed to the abscess cavity. 

The mechanical difficulties of draining abscesses of the brain are com- 
pared to those of effort to withdraw the entire yolk of an egg and still leave 
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-the surrounding white with the least possible disturbance of the latter. The 
interior of the brain is a semisolid mass of nerve cells and glial tissue and 
only held in shape by the surrounding piaarachnoid envelope, lacking muscular 
structure which, by contracting, aids the expulsion of abscess contents in other 
parts of the body. Hence the author makes the following axiomatic obser- 
vations: The nearer the pus approaches the density of the surrounding 
■cerebral tissue, the greater the difficulty of complete evacuation. The firmer 
the envelope, the greater the possibility of entrance into the abscess cavity 
of an instrument which can insure drainage, cleansing and obliteration of the 
•cavity. Pus of thin consistency can be more completely evacuated than 
thicker pus. 

The author lays stress on the importance of complete evacuation of a 
chronic adjacent intracerebral abscess of the middle fossa at the first opera- 
tion. It is the only chance of success, or, in the words of the author, “ the 
surgeon, in chronic brain abscess with a capsule, has but one major chance to 
combat infection, namely, at the time of the primary operation” He quotes 
two clinical observations in support of this statement as follows : “ If 
following an operation for brain abscess the disappearance of the symptoms 
is accompanied by almost complete cessation of the discharge, complete pri- 
mary evacuation-relapse and refilling of the abscess cavity but rarely occurs ; 
secondly, on the other hand, continuation after the first few days of a profuse 
discharge from the drainage tube — incomplete primary evacuation — fre- 
quently results in recurrence of the symptoms, associated with a sudden 
cessation of the discharge; cleansing of the tube showing that the cessation 
of the discharge is not due to plugging of the tube, but that a new area of 
encephalitis is present which is unconnected altogether with the region 
previously drained.” 

The author does not condemn puncture of the dura for evacuation of a 
brain abscess, in that it gives a large proportion of recoveries. Nevertheless, 
it has the disadvantage that subtemporal or piaarachnoid abscesses will either 
be entirely overlooked or imperfectly evacuated. In abscess with a capsule 
the puncture method will fail. It is recommended, however, in acute brain 
abscess, provided it results in evacuation of the fluid and the establishment of 
a “ tract.” 

“ A brain abscess with a capsule, if near the cortical surface, should be 
thoroughly evacuated, its walls inspected and cleansed, and its cavity obliter- 
ated, so that on withdrawal of the inspecting encephaloscope, the surgeon 
should know that no recess of the abscess has been overlooked.” The author 
believes that “ second ” abscesses are always prolongations of the main abscess 
and united to it. On the evacuation of the pus from the main abscess an 
obliteration of the entrance to the “ second ” is usually produced through 
collapse of the surrounding tissue. The author uses an illuminated headlight 
and his own modification of the Whiting encephaloscope by which the interior 
of the abscess is thoroughly examined. The drain is preferably of rubber 
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tissue. Subsequently to the operation, further drainage of pus is accom- 
plished with a soft rubber catheter (graduated) which must be securely 
anchored to the margin of the wound. Gravity may be utilized to assist 
drainage by lowering the head of or changing the position of the table. 

After operations on the brain, all purulent material having been evacuated, 
every surface except the portion which conveys the drainage should be 
entirely covered. To place dry gauze over an exposed area of piaarachnoid 
is to invite disaster. The rubber drainage tube or rubber tissue used for a 
drain is led through dura, bone and skin to the nearest external surface and 
anchored; the remaining surface is recovered with dura, or if protruding 
brain tissue prevents, an edge of fascia lata, which most nearly substitutes 
a dural surface. The wound is best left undisturbed for as long as possible, 
a few days at least, so that protective granulations may have covered the 
disturbed piaarachnoid surface before the first dressing. The other recom- 
mends that the drain be allowed to become slowly expelled, rather than to 
repeatedly remove and reintroduce it. As it protrudes, the outer part is 
cut off and again anchored to the edge of the wound until no further drainage 
is necessary. 

The author defines “ adjacent abscess ” as one which has occurred by 
direct invasion of the brain by direct extension, by processes of tissue sup- 
puration, thrombophlebitis or perivasculitis, as, for example, from the 
mastoid antrum, the middle ear, labyrinth or nose, to either one of which it is 
directly connected by the pathological process. Metastatic abscess is of hema- 
togenous origin, having been conveyed from heart, lungs, ear or elsewhere 
by the blood stream. Metastatic abscess of the brain follows the occlusion 
of a cerebral vessel by an infected nidus circulating freely within the blood 
stream; bacterial invasion of the blood stream alone apparently being insuffi- 
cient to produce brain abscess. This type of brain abscess is sudden in its 
onset, with violent headache, dizziness and projectile vomiting, apoplectiform, 
though perhaps transient. 

The great majority of cerebellar abscesses originate from aural infec- 
tions. The author makes the following surgical classification of cerebellar 
abscesses. Those situated in or on the anterior surface of the cerebellum; 
in all of which infection has gained access to the brain through the posterior 
surface of the petrous pyramid of the temporal bone; and (2) cerebellar 
abscesses in or on the posterior two-thirds of the lateral hemisphere of the 
cerebellum, in which infection gains access from the lateral sinus. He plans 
operation on the following bases : ( 1 ) to evacuate the abscess at its nearest 
approach to the dura; (2) so as to reduce the intracranial pressure, and (3) 
to prevent excessive cerebral herniation. 

One of the surprising things recorded by the author is the large number 
of cerebral abscesses in which are combined labyrinthitis and sinus infections. 
Most important in cerebellar abscess is the determination of the seat of the 
original infection. Hence the extreme importance of investigating the state 
of the labyrinthine function. The presence of a dead labyrinth, indicated 
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by non-reaction of the labyrinthine function, is strongly suggestive of the 
abscess being located in the cerebellar fossa. 

The author discusses most interestingly the causes and mode of operation 
on abscess of the frontal lobe; gives a chapter devoted to hernia cerebri; 
another to protective mechanism of the brain; others to the diagnosis of 
brain abscesses in general; to diagnosis of adjacent temporo-sphenoidal 
.abscesses, diagnosis of cerebellar abscess and to complications and results. 
In three appendices he treats of “ Guide for Detailed Neurological Examina- 
tion,” “Analysis of 125 Cases of Cerebellar Abscesses” and “Analysis of 
140 Cases of Ruptured Frontal Lobe Abscesses.” 

The writer of this review would extend to the author his sincere con- 
gratulations on the successful completion of this work. It will be read and 
referred to by surgeons and students as an indispensable source of infor- 
mation on surgery of the brain for a long time to come. 

William C. Braislin. 

Artificial Limbs and Amputation Stumps. By E. Muirhead Little, 

F.R.S.C., Eng. Philadelphia, P. Blakiston’s Son & Co., 1922. 

The question of efficient protheses for the maimed has become of great 
moment to the world at large during the past few years. Until the present 
publication was received there had been no attempt to inform not only ortho- 
pedists, but the profession generally what points were necessary to consider 
in drawing a specification for an artificial limb. The subject has been to all 
practical purposes completely neglected in our modern systems of surgery, 
and only that phase considered which instructed the surgeon how to obtain 
the best type of stump. 

The Germans even two years ago had published an encyclopaedic work 
on the subject of artificial limbs, and the author’s present work hardly covers 
such an extensive compilation of facts, even the French antedated this present 
volume by a handbook on artificial limbs written by Broca and Ducroquet. 
There has yet to be published any authoritative American work covering the 
subject. The physician or surgeon usually turns over the patient to a com- 
pany making such limbs, and either not having any subsequent supervision of 
the patient or, until having this work to consult, not even knowing what could 
be accomplished or how best to accomplish it. 

The subject is presented most rationally and the author has succeeded in 
not making the book a compilation of limb-makers’ catalogues, although he 
has used their illustrations freely where it best suited his purpose, employing 
some two hundred and sixty-seven. The text is lucid, readable and definite, 
representing the author’s experience in the treatment and supervision of 
twenty-five thousand cases of amputation which have come under his notice 
chiefly at the Roehampton Hospital. 

The question of amputation stumps is thoroughly considered and is fol- 
owed by a chapter on cineplastic and other procedures for improving their 
utiiity. He calls attention to the fact that in arm protheses, the design and 
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details of manufacture present the greatest difficulties, and are more important 
than the fitting of the socket to the stump, while in leg protheses the con- 
verse obtains. 

The chapters on arm and leg protheses are well illustrated, working 
drawings of the intricacies of these artificial members being shown, as well 
as many and various appliances which may be attached to them to improve 
their usefulness. 

Reference to various types of limbs necessitated is rendered easy by refer- 
ring to the Ministerial list of numbers on page 195, which form a series 
corresponding” to sites of amputation of the leg from above downward which 
are most frequently used, while a similar tabulation is made on page 122 
for those protheses necessary for amputated arms. 

The Ministry of Pensions advocates the employment of an alloy of alu- 
minum known as “duralumin” for use in arm protheses in general, as it 
appears to have given the best results after exhaustive tests, while the leg 
sockets are constructed of a material known as “ certalmid,” a combination 
of glue, muslin and celluloid, although the wooden socket allows of the nicer 
adjustment but weighs a little more. 

In an appendix one finds a more detailed specification for artificial limbs 
and directions for making “ certalmid ” sockets and for fitting the Ministry’s 
light metal leg. 

The amount of labor and observation necessitated in the compilation of 
this volume can not help but be remarked, certainly such a correlation of ideas 
is greatly needed. To those interested in this type of work, the present 
edition will prove of the greatest value and it is to be highly recommended, 
containing as it does the present summation of the observations of one most 
competent to elucidate a complicated but very pertinent subject. 

James T. Pilcher. 
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ISCHAEMIC FAT NECROSIS* 

By Charles E. Farr, M.D. 
of New York, N. Y 7 . 

THOM THE LABORATORY Of SVSRGiCAB PATllOBOGY, CORN E1A. VSUIVEttSlTY MEOICAB SCHOOB 

Fat necrosis apart from pancreatic disease is generally considered an ex- 
ceedingly rare condition, while subcutaneous fat necrosis even in pancreatic 
disease is rather exceptional. The following case, therefore, should be of 
double value and interest : 

Case Report . — Case I. — A. E. P., aged four weeks, was referred to the 
First Surgical Division of the New York Hospital on December 19, 1912, by 
Doctor May of the Medical Clinic, for treatment of a paralysis of the left atm 
and because of certain peculiar subcutaneous tumors of the neck and shoulders. 

Family History . — Father and mother alive and well. They are Russian 
Poles but have lived in this country several years. Two living children, both 
well. One stillbirth, one infant died of summer complaint. No miscarriages. 
The present child and the stillbirth were instrumental deliveries. No history 
of syphilis or tuberculosis could be obtained. 

Present History . — The child was born after a labor - of eighteen hours 
duration and a very difficult and tedious instrumental delivery. It was a 
vertex presentation : the other details are unknown. On the,, second day it was 
noticed that the left arm was completely paralyzed and that there were marked 
discolorations over the neck and shoulders. These cleared - up in a few days 
and the child appeared perfectly healthy except for the paralysis. It was 
strong and vigorous and took the breast well. Hospital treatment was sought 
because of the paralysis of the arm, the parents not having noted anything 
' else abnormal. 

Physical Examination . — A healthy female child weighing about eight pounds 
and presenting no evidence of trouble except a flaccid paralysis of the left 
arm and hand, probably due to birth trauma, and a very slight rash on the 
face. On palpation, however, a large number of subcutaneous tumors were 
found over the neck and shoulders, extending as high as the submaxillary 
region and as low as the seventh rib posteriorly. These tumor masses were of 
irregular shape and varying sizes from one-half cm. to five cm. in diameter, and 
for the most part oval in shape, although one or two were sausage-like masses. 
Their consistency was considerably firmer than the surrounding normal fat. 
There was no evidence of pain, tenderness, nor any inflammatory signs what- 
ever. The tumors were adherent to the skin, but were freely movable on the 
underlying tissues. The largest masses were found over the deltoid, supra- 
an d infraspinatus regions. Various diagnoses were considered but the one 

*Read before The New York Surgical Society, February 14, 1923. 
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finally accepted was multiple congenital lipomata or, possibly, some condition of 
unaltered embryonal fat. 

Under cocaine anaesthesia an oval piece of skin and subcutaneous fat was 
excised from the left supraspinatus region, including a portion of one of the 
larger tumors. The wound was sutured and healed by primary union. The 
child improved rapidly while under observation, although the condition of the 
left 'arm showed no change. The multiple tumors were definitely growing 
smaller when the child was taken from the clinic at the end of four weeks. 

Pathologic Examination, Gross . — The tissue removed -from the shoulder 
consisted of skin, subcutaneous fat and a portion of one of the larger tumor 



Fig. i. — F at necrosis, infant. 

masses. Upon section, the tumor tissue was seen to be fairly sharply defined 
from the surrounding fat, into which it extended about one and one-half cm. in 
depth. The color was a dull grayish-white, harder than the normal fat, opaque 
and of homogeneous appearance. The diagnosis at this time was not evident, 
as the lesion was not unlike a new growth in appearance. Syphilis and tuber- 
culosis were considered but some form of fat tumor was considered 
more probable. 

Microscopic . — Part of the tumor tissue was immediately injected into a 
guinea pig and the rest was sectioned at once by Doctor Elser. Frozen sections 
were stained with haematoxylon and eosin and showed under the microscope a 
most beautiful picture of subcutaneous fat necrosis in a fairly advanced stage 
of repair, with considerable round cell infiltration and formation of new con- 
nective tissue but more especially the presence of innumerable giant cells of the 
irritation or foreign body. (Fig. i.) Everywhere throughout the specimen the 
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necrotic fat spaces were filled with bundles of fatty acid crystals. In other 
words the picture was typical of fat necrosis of the type usually considered 
pancreatic in origin. Sections stained and examined for bacteria showed none 
present. The pig into which a portion of the tissue had been introduced re- 
mained perfectly well for four months and on autopsy showed no lesions whatever. 

This case is then one of the very infrequent cases of subcutaneous fat 
necrosis and is the only one, so far as a careful search of the literature shows, 
in an infant. Considering the weight and age of the child, it is also probably 
the most extensive case on record of fat necrosis with recovery. 

Stimulated by these unusual findings and by the friendly interest of Doctor 
Elser, I sought to determine, so far as possible, the origin of the lesion, its 
frequency and the results. Inquiry was made of numerous pathologists, 
obstetricians and pediatrists as to similar observations, with entirely negative 
results, although Dr. Horst Oertel stated that he had not infrequently seen 
necrosis of the abdominal fat in obese subjects, following laparotomy. Through 
the kindness of Dr. Edward Truesdell, forty new-born infants were examined 
at the New York Lying-in Hospital, again with negative findings. It should 
be observed, however, that none showed evidence of severe traumatism at birth. 

Through the courtesy of Professors Elser and Ewing, the attempt was then 
made to reproduce experimentally the lesions of fat necrosis, by traumatism, 
in the Laboratory of Surgical Pathology of the Cornell University Medi- 
cal School. 

Experiment /. — Sterile normal subcutaneous fat obtained at operation for 
inguinal hernia in a young child was divided into two portions. One part was 
placed in a thermostat at 37 C. for two days. At the end of this time, 
smears in a drop of water showed fairly numerous crystals of fatty acid. The 
second portion was kept in two per cent, forrnol at room temperature for 25 
days, at the end of which period smears both from the surface and from the 
interior showed ( very numerous crystals of fatty acid. 

Expcriincnt //.—The repetition of the above, using fat from an obese old lady 
and keeping- it ten days at 37 C. Smears showed almost complete change into fatty 
acid crystals and fine fat droplets. 

From these two simple procedures, which of course are not original, it may 
be concluded that fat is a very unstable substance and that it readily splits into 
fatty acid and glycerine without any extraneous aid. It should be noted that 
no macroscopic blood was present in the fat. The presence of a fat splitting 
ferment in the blood as well as in the fat itself has long been known. 

Experiment III . — A healthy female pig about six weeks old and, wejghing 
about twenty pounds , was then obtained; its shoulders shaved and the-j skin .and 
subcutaneous fat traumatised in seven places by means of strong pincers,-, whose 
jaws were guarded with rubber to prevent abrasion of the skin proper. A piece 
of normal skin and subcutaneous tissue was removed as a control as \yell-as 
one of the traumatised areas. The other pieces of traumatised tissue, were 
removed at subsequent periods as shown below. • 

(a) Piece of normal fat — careful examination of smears showed no 'crystals. 

No evidence of necrosis. This tissue was then placed in 10 per cent, forrnol and 
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kept at room temperature for 28 days. A smear from surface scraping then 
showed an occasional typical fatty acid crystal. From this it may be concluded 
that fat splitting can take place to a slight extent even in the presence of a 
powerful antiseptic, and is presumably then not a biochemical phenomenon. 

(b) The traumatised piece of tissue removed immediately was examined 
at once by scrapings, and showed only fine oil droplets and fat cells. There 
were no crystals. Placed in 10 per cent, formol and kept at room temperature 
30 days it showed fairly numerous fat crystals in the smears. No evidence 
of necrosis. 

(c) Tissue removed 48 hours after traumatism showed only oil droplets in 
finely divided state and no crystals. No evidence of necrosis although fat 
seemed softer than normal. Again examined at the end of 28 days in 10 per 
cent, formol, a very few typical crystals were found after prolonged searching. 

(d) Tissue removed in four days with exactly the same findings. At the 
end of 26 days fairly numerous fatty acid crystals were found in scrapings. 
No evidence of necrosis. 

(e) Tissue removed at the end of 6 days showed in one place a brownish 
discoloration nearly a centimeter in diameter, evidently a spot of hemorrhage and 
necrosis. Scrapings made at once from the normal appearing fat showed no 
ciystals, but at the end of 24 days fairly numerous fatty acid crystals were found 
in the same tissue. The stained sections will be described later. 

(f) Tissue removed 8 days after the traumatism. No evidence of necrosis. 
Fatty acid crystals were not found at once, but were very numerous in the 
scrapings at the end of 22 days. 

(g) Tissue removed at the end of 14 days. Gross appearance not markedly 
different from the others. Scrapings taken immediately showed no fatty acid 
crystals. No evidence of necrosis. At the end of 16 days numerous crystals 
were found. 

(h) A piece of tissue including the suture line of one of the first incisions 
was removed at the same time as specimen (g). Necrosis was present around 
the sutures (which were of horse-hair and had been in place about two weeks). 
No evidence of infection. Scrapings from about the suture marks showed 
numerous typical fatly acid crystals. 

It should be observed in explanation of the somewhat irregular and in- 
constant findings above, that the writer was quite inexperienced in laboratory 
technic, and that the traumatism inflicted was of a very mild and inconstant 
nature. The rubber guarded jaws tended to slip easily on the somewhat greasy 
surface of the pig’s skin and the amount of pressure exerted was not severe 
and was quite irregular. Moreover, although the traumatised places were 
marked with carbol fuchsin, the stain faded fairly soon, and not improbably 
the places really traumatised were not excised at times. 

Experiment IV . — With the pig under deep ether anaesthesia, a piece of 
skin and subcutaneous tissue was squeezed firmly with the guarded pincers for 
about five minutes, and carefully marked. At the end of 26 days this piece was 
excised and a small but distinctly indurated mass could be felt in the centre. 
On section, a thin-walled cyst was seen, the size of a grain of wheat, and, closely 
adjacent, a slightly larger area of typical fat necrosis, dull grayish-white in 
appearance, opaque and somewhat firmer than the surrounding fatty tissue. 
Scrapings showed numerous fatty acid crystals. 

Frozen sections were made from the tissue (e) Experiment III, and 
from the specimen removed in (d), and stained in various ways, hsematoxylon 
and eosin, Nile blue, Benda’s stain, Sudan III, etc., and showed typical fat 
necrosis in each. The section from (e) was of course at a much earlier stage 
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and showed considerable interstitial hemorrhage: innumerable fatty acid crystals 
appeared in the necrosed cells and only a moderate tissue reaction (6 days 
duration), with no typical giant cells. 

The section from Experiment IV, after 26 days, showed a thin-walled 
recent cyst, lined with connective tissue only, and close by an area of marked 
tissue reaction, new formed fibrous tissue, very numerous giant cells of the 
irritation or foreign body type, and considerable round cell infiltration. Fat 
in all stages of cellular necrosis was beautifully shown by the various stains. 
Innumerable crvstals of fatty acid were everywhere present in this area, usually 



Fig. 2. — Fat necrosis, pig. 

in the fat cells. There were other amorphous areas, rather deeply stained with 
hsematoxylon, which were apparently calcium soaps of the fatty acids. No 
calcification proper was seen. (Fig. 2.) 

A number of the various specimens removed were blocked in paraffin and 
sectioned and stained in various ways, but with the exception of the two places 
mentioned above, only doubtful evidence of true fat necrosis was seen. 

It is only just to the pig to state that he remained perfectly well throughout 
the experience, all his small wounds healed by primary union, and he doubled 
in weight in the seven weeks he was under observation. 

It may be concluded from the above that fat necrosis is rather easily pro- 
duced by simple trauma, and that fat necrosis and fat splitting are two quite 
different processes, frequently allied, to be sure, but not necessarily so. 
Necrosis is the principal event, fat splitting being only an accompaniment and 
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probably readily occurring independently in the living or dead fat cell. Cer- 
tainly in the case reported and in the experimental work one can safely exclude 
any pancreatic disease, or any infectious process in the fat. This leaves two 
possible theories of causation, (i) enzyme action from liberated blood or from 
the fat cell itself, (2) simple pressure necrosis from anemia with secondary 
fat splitting. Probably both factors take part in the process, but it is not 
necessary to postulate enzyme action at all for its production. 

An attempt was made to determine the activity of enzyme reaction in the 
presence of such a strong antiseptic and germicide as formalin in 10 per cent, 
solution. Ethyl butyrate was chosen as the agent and glycerole extract of 
pancreas for the enzyme. Experiments were conducted as follows : 

a. x. Ten c.c. H =0 plus 1 c.c. E. B. plus two drops litmus plus NaOH n/100 

qs. ad alkalinity (2/10 c.c.). 

2. Ten c.c. H -,:0 plus 2 drops litmus plus NaOH n/100 qs. alkalinity plus 

pancreas extract, drops 3. 

3. Ten c.c. formol (10 per cent.) plus c.c. E. B. plus litmus plus 3 drops 

pancreas extract plus NaOH n/100 qs. 

4. Ten c.c. formol (10 per cent.) plus 1 c.c. E. B., litmus, plus NaOH n/100 qs. 
These four solutions were placed in a thermostat at 37 degrees C. and 

observed at various periods for 24 hours. 

All remained alkaline in reaction except No. 2, which showed a strong acid 
reaction at the end of 21 hours. This experiment was repeated three times to 
insure accuracy, the results being indentical at each trial. 

b. Using saliva and soluble starch for the reagents, the following experiments 
were conducted: — 

1. Saliva plus H -0 plus starch. 

2. Saliva plus formol (20 per cent.) in equal volume plus starch. These 

were incubated at 37 degrees C. In (1) at the end of 45 minutes 
there was a slight reduction to Foldings. In 20 hours there was a 
heavy reduction to Fehlings, a nearly complete reduction, with slight 
formation on erythro- and achroodextrin. 

In (2) at the end of 45 minutes, there were slight reduction to Fehlings 
and considerable erythro- and achroodextrin but no glucosazone. It was then 
found that formol itself would reduce Fehlings and the tests were therefore 
repeated, using formol and starch, and formol, starch and saliva respectively. 
Benedict’s test for sugar was negative in each, at the end of 20 hours. 

Similar tests were conducted with milk, pancreas extract and formol (10 
per cent.) ; with ethyl butyrate, pancreas and formol, etc., and the results 
were identical in each test — namely, that formol in 10 per cent, solution inhibits 
the action of the fat splitting enzyme of the pancreas, and the ptyalin of the saliva. 

From these experiments it seems fair to conclude that the fat splitting 
repeatedly observed to occur in the presence of 10 per cent, formol solution is 
not due to enzyme action, but to the fact, that fat is very unstable and easily 
breaks down into its constituent fatty acids and glycerole. The weak point in 
the argument, of course, is that the surface film of oil on the specimens would 
prevent the full action of the formol on the tissue enzymes. As, however, the 
pieces of tissue used were very small and as the surface scraping in each 
instance showed fatty acid crystals, this objection is not a very strong one. 
The ultimate fate of these foci of necrosis is of considerable interest. 
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Korte, at a cholecystotomy found a widespread intra-abdominal fat necrosis, 
while at a subsequent laparotomy for common duct stones, a year later, no trace 
of it was to be seen. On the other hand, Lubarsh and Ostertag found that such 
foci usually calcified just as the fatty acids in old tuberculous foci, in cysts, etc., 
calcified. In this connection a recent observation of Webber is of interest: A 
seven year old girl presented multiple calcified foci in the subcutaneous fat of 
the trunk and extremities. New ones had formed during the past year. The 
von Pirquet and Wassermann tests were negative and microscopical exam- 
ination of an excised fragment showed only calcareous material with no 
tuberculous nor luetic involvement. Although Webber does not establish a 
certain diagnosis, this would appear to be a case of multiple subcutaneous fat 
necrosis of unknown origin. 

Case II. — E. C., French maid, twenty-five years of age, admitted to the 
New York Hospital, out-patient department, Cornell division, September 27, 1913, 
complaining of a painful swelling in the right thigh. Her family history was 
negative, and the only previous illness was a severe fever of 11 days duration, 
a year previously in a French hospital. At that time she received hypodermics 
of camphorated oil, 2 in the right thigh, 1 in the left. She has had pain in 
the right thigh ever since, especially on becoming tired and has noticed a small 
swelling at the site of the hypodermic injection. 

Examination revealed nothing abnormal except an indurated swelling 5 cm. 
in diameter and 1 cm. in depth in the middle of the antero-external surface of 
the right thigh, attached to the skin, but freely movable on the fascia lata. The 
swelling is flat, tender, not discolored, and shows no signs of inflammation. 

On being rolled between the fingers and thumb, it presents a typical pig-skin 
appearance with coarse follicles. As the condition was evidently causing no 
great discomfort expectant treatment was advised. Nothing has been heard from 
her since. The case is evidently one of subcutaneous fat necrosis by irritant 
chemical action. The result will probably be a cyst or calcareous deposits. 

Case III. — J. J. B., male, thirty-nine years of age, chief complaint, a painful 
rapidly growing swelling in the left thigh. Family history negative, previous 
history negative except that he has been a heavy drinker and has had “ attacks 
of rheumatism.” Present history: Thirty-five years ago, at the age of four, 
patient was struck by a street car, receiving a severe contusion on the left thigh. 

He was treated by the family physician and recovered promptly. There was 
no fracture. Ever since this injury, he has had a hard, painless flat swelling 
over the antero-external surface of the left thigh, near its middle. This caused no 
inconvenience nor symptoms until two months ago, when the lump was contused 
by falling lumber. Since then the swelling has increased in size and become 
very tender. 

Examination revealed a vigorous, healthy working man with a swelling on 
the antero-external surface of the left thigh about its middle, attached to the 
skin, and to the fascia lata. The swelling was not discolored,' but was slightly 
tender on manipulation. It was about 10 cm. in diameter and (.raised I cm. above 
the surrounding skin. It was extremely hard, evidently ^calcareous, except at 
its centre, which presented an area of fluctuation about^3 cm. in diameter. The 
diagnosis was in doubt as malignancy could not be excluded, but the opinion 
was expressed that the condition was a calcareous degeneration of a sub- 
cutaneous lipoma. 
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Under ether anesthesia, April 14, 1914, the tumor was completely excised, 
including a large area of skin, fat, and fascia lata, which was markedly involved. 
The wound healed per primam and the patient has been perfectly well since. 
Examination of the specimen showed multiple, thick-walled cysts surrounded by 
dense fibrous tissue and large calcareous deposits. (Fig. 3.) The content of the cyst 
was a peculiar opaque, white liquid, very thick, and strikingly like white lead in 
appearance. In places this was replaced by semi-solid material, like caseating 
tuberculosis, but distinctly different in color. Microscopical examination of 
the cyst walls showed only old fibrous tissue and calcareous deposits. No 
epithelial lining could be observed. Smears made from the semi-solid areas 

showed innumerable cholesterin crystals and other 
amorphous substances, evidently calcium soaps. On 
treating this substance with strong sulphuric acid, 
followed by iodine, the cholesterin took on its charac- 
teristic purple stain, while the soaps were broken up 
and fatty acid crystals in great abundance were 
precipitated. 




'TC. 



This case is undoubtedly one of subcutaneous 
fat necrosis by trauma, resulting in cyst formation 
and calcareous degeneration. There were no evi- 
dences of syphilis, tuberculosis, nor malignant 
disease. 

The three cases described, present three stages 
in the same disease. All occurred in young subjects 
with abundance of subcutaneous fat. The infant 
showed necrosis of tissue with fat splitting and the 
early stage of tissue reaction, innumerable giant 
cells and beginning fibrous tissue replacement. The 
conditions present in the young girl, a year after 
the chemical trauma, are only conjectural, but prob- 
ably would show large deposits of calcium soaps 
and marked new formation of fibrous tissue. Case 
III shows the end result of subcutaneous fat necrosis, with cyst formation, 
calcareous deposits and masses of cholesterin and calcium soaps. 


Fig. 3. — Case II. Fat necrosis, adult. 


Case IV. — F. G., fifty-three years of age, fanner, operated upon in the service 
of Dr. Alfred Taylor at Fordham Hospital for a large paraumbilical hernia of 
many years’ duration. The family and past history were negative and the hernia 
was reducible until recently. There had been no injury, or bistort' of abdominal 
disease. The patient was very obese but otherwise in robust health. At operation, 
a moderately large omental hernia was found and in the protruding portion just 
at and outside the ring, were three small calcareous nodules embedded in the fat 
tissue. The largest was 1 5/10 cm. in greatest diameter. These three nodules 
were removed and examined with the following results : — Calcium was present in 
considerable quantity. Carbonates in small quantity. There were also fatty acid 
crystals, oil droplets, and amorphous bodies, probably soaps. Quantitative analysis 
by the sulphuric acid — ether extraction showed nearly 30 per cent, of the calculi 
to consist of fatty acid while soaps were present in considerable amount. 
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There can be no doubt that this is a case of fat necrosis, but the origin of 
it is not absolutely clear. In all probability the frequently repeated trauma of 
passage through the ring and pressure of external objects during heavy labor 
caused the necrosis, but partial strangulation at the ring cannot be' excluded. 
Pancreatic disease is of course a possibility but not probable. Calcareous 
degeneration of appendices epiploicse is not very uncommon, presumably 
following a fat necrosis of mild degree but not of traumatic origin. 

Case V. — Female, about thirty years of age, admitted to the service of 
Dr. I. S. Haynes, in the Harlem Hospital, and examined by me through his 
courtesy. There was a history of severe trauma to the right thigh, about 6 weeks 
previously, followed by a slightly painful swelling in the subcutaneous fat, 
just above the knee. This swelling was of a peculiar sausage shape, was some- 
what tender, attached to the skin, but not to the fascia lata. It was partly 
excised by Doctor Haynes and pronounced a sarcoma by a competent pathologist. 

But further examination proved it to be merely an extensive area of fat 
necrosis with typical giant cells, fat crystals etc. Reproduction of fatty and 
fibrous tissue was quite pronounced. 

Case VI. — O. E., female, thirty-eight years of age, entered the Cornell or 
First Surgical Division of the New York Hospital, March 3, 19x7, complaining 
of a painful series of subcutaneous tumors in the right deltoid region. The only 
history we could obtain, was that following a miscarriage three years ago, in 
Greece, a midwife gave her a hypodermic injection of some medication, possibly 
quinine. There was no immediate reaction except slight induration but later 
marked induration and pain followed. Examination showed a well nourished 
woman with no abnormalities, except two or three small, hard, subcutaneous 
nodules about one centimeter in diameter in the subcutaneous fat over the insertion 
of the right deltoid muscle. They were not adherent to the muscular aponeurosis 
but were tender. Manipulation of them seemed to cause considerable pain, 

radiating to the fingers, two of which were slightly swollen. These masses 
were excised under ansesthesia and examination proved them to consist of many 
large and small cysts, containing clear oily fluid in fine droplets. Scrapings 

showed small numbers of fatty acid crystals, but there was no acid reaction. 

This case is of doubtful nature and possibly should not be classed as fat 
necrosis. It may be that we have here an example of encysted oil collections 
from injections of camphorated oil or liquid petrolatum. 

Case VII. — D. G., female, about thirty-five years of age, entered the 

Cornell division of the New York Hospital, in November, 1919, complaining 
of a small subcutaneous tumor on the posterior surface of the right arm about 
two inches above the elbow. She gave a history of a rather severe blow in that 
region five years previously, followed by considerable discoloration. A lump 
formed which has persisted ever since. Examination showed a stout, healthy, 
young woman, with a hard, probably calcareous nodule in the subcutaneous 
fat over the right triceps. It was only slightly tender, and scarcely if at all 
attached to the skin. This mass was excised by Dr. Kenneth Johnson of the 
Staff and healing was uneventful. Examination showed an encysted tumor mass 
almost completely calcified and containing some grayish-white material, similar 
to that observed in other cysts of this nature. Degeneration was so complete 
that the microscopic examination was very unsatisfactory. A completely cal- 
cified simple epidermoid cyst could not be excluded. Another confusing factor 
was the presence of two apparently similar but smaller calcareous nodules in 
the neck which would ordinarily have been classified as calcified cervical lymph- 
nodes, probably tuberculous in origin. 
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About a dozen other similar cases have been observed during the past seven 
years. All were recent in origin, due to fairly severe trauma and occurred in 
young, robust, and stout subjects. The tumor masses lasted for periods up 
to three months and then gradually disappeared or the patients no longer 
returned for observation. As these masses were causing no active symptoms, 
operative intervention was deemed unnecessary. There is little doubt, 
however, that in most of them we were dealing with traumatic subcutaneous 
fat necrosis of mild degree. 

Such cases must be of fairly common occurrence and since the calcareous 
cysts described above are quite uncommon it must be that the great 
majority of them undergo spontaneous resolution and complete healing. 

Subcutaneous fat necrosis is of little importance in itself, as its end results 
are either complete resolution or the formation of fibrous walled and calcareous 
cysts. The chief interest attached to the masses is that of differential diagnosis. 
The recognition of the possibility of fat necrosis in subcutaneous tissue is 
important and should be borne in mind along with the lipomata, neuromata 
and the granulomata. They will only rarely require surgical attention. The 
relation of traumatic fat necrosis to pancreatic fat necrosis may prove of con- 
siderable importance and is worthy of investigation. Its relation to cyst 
formation and possibly to true tumors should also be kept in mind. 

Fat necrosis is therefore probably far more common than is suspected, in 
the brawny contusions of obese subjects, in broken-down lipomata, etc., and 
especially in operative wounds. Here it unquestionably must be a large factor 
in causing induration and probably also infection, as the presence of a foreign 
body, wherever found, favors the development of infection. 

A number of cases of ischremic fat necrosis, or better necro-biosis, have 
been shown. It has been proved comparatively easy to reproduce the condition 
in animals. No pancreatic disease or injury is necessary for the process of fat 
necrosis. Possibly no ferment action is concerned, the etiological factor being 
simply ischaemia. It is difficult to understand why fat necrosis in adipose 
children and in new-born infants is not extremely common. There probably 
is some other underlying factor which has been overlooked. 
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THE SIGNIFICANCE OF DIARRHCEA FOLLOWING 
ABDOMINAL OPERATIONS* 

By Edwin Beer, M.D. 
of New Yore, N. Y. 

There are very few more startling and dramatic experiences in the after- 
care of a surgical condition than the sudden and unheralded development 
of a complication that overwhelms a patient who, to all appearances, has been 
making an excellent recovery from a serious disease. It is most fortunate 
that severe diarrhoeas develop very rarely during a smooth convalescence, 
in patients operated upon for intra- or extraperitoneal diseases of the abdomi- 
nal organs, all the more so as these diarrhoeas may be completely uncontrol- 
lable and lead to the death of the patient. 

Consider a long-suffering patient who has been operated upon for ulcer 
or carcinoma of the pylorus, either a pyloroplasty with excision, or a gastro- 
jejunqstomy, or a resection, as the case may be, being done; he comes out 
of the first few days nicely and rapidly recovers what seems to be a normal 
condition. Everything is serene, when suddenly, with or without pain, with 
or without a rise in temperature, in the beginning of the second week a 
diarrhoea sets in which may rapidly become uncontrollable. Until this com- 
plication develops, an uneventful convalescence is taking place. At first 
one ignores the diarrhoea, but in twenty-four hours one realizes it is a serious 
and threatening complication, and if uncontrolled, the patient rapidly suc- 
cumbs. Or again, imagine a patient suffering from a perforated gastric 
ulcer with beginning general peritonitis ; he is operated upon, the perforation 
is closed. Rapidly he comes out of shock, all his symptoms of peritonitis 
disappear, he is taking nourishment, and by the end of the first week con- 
valescence is well under way. Suddenly into this quiet picture a new and 
mysterious development obtrudes itself in the shape of a diarrhoea. Again, at 
first one is not alarmed, but within twenty-four to forty-eight hours, the 
uncontrollable diarrhoea saps the patient’s strength, and within a few days, 
rapid wasting sets in and the patient dies, presenting the well-recognized 
picture of a case of acute cholera, unless the cause of the diarrhoea is dis- 
covered and eliminated. Fortunately, as I have said, these startling compli- 
cations are most exceptional. Some ten years ago I saw such a case and ever 
since then I have been keenly interested in this condition and have attempted 
to study this complication, attacking the problem from various angles in 
the hope that I might arrive at a better and clearer understanding of the 
causation and of the treatment. The results of this very incomplete study 
are herewith presented. 

Before going any further, I wish to make it clear that I am not referring 
to diarrhoeas that are the result of overcatharsis, or due to overuse of enemata, 

* Read before the New York Surgical Society, January io, 1923. 
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etc., nor to those caused by the flaring up or a relapse in cases of bacillary 
or amoebic colitis. 

The literature on this subject up to date has been very scanty, though of 
late more references to this complication are beginning to appear. Conti- 
nental writers have given more attention to this complication than the English 
speaking profession. Both groups have seen diarrhoeas in cases of gastric 
or duodenal ulcers, as well as in cases of gastric cancer following operation. 
Perhaps A. Carle and G. Fantino 1 were the first to report on this condition. 
Case 73 of their series was a pylorectomy with gastro-enterostomy in a 
cachectic patient. A fatal diarrhoea developed. Autopsy showed a gastro- 
enteritis which they attributed to intoxication caused by chloroform anaes- 
thesia and dyspepsia. Kelling 2 calls attention to the diarrhoeas, usually mild, 
occasionally severe, coming on in the first days after gastro-enterostomy, and 
believes they are due to hydrochloric acid irritation of the intestinal mucosa. 
He suggests that some may be due to abnormal fermentation in cases with 
no acid, and these are a much less dangerous type. W. Anschuetz, 3 having 
lost two cases within a year with fatal diarrhoeas following gastric operations, 
attempted a complete study of this complication. Both of these cases had 
convalesced normally to the seventh and tenth days, respectively, when uncon- 
trollable diarrhoea set in. The complication was most uncanny and startling. 
He refers to Terrier and Hartman, as well as Monprofit, who attribute the 
condition to resorption of putrefactive materials or irritation of the small 
gut after the relief of pyloric obstruction. W. Anschuetz saw in all, close 
to a dozen cases beginning between the sixth to the tenth days after operation 
for benign or malignant conditions of the stomach, and at least five of these 
were fatal. Three cases came to autopsy; they showed no peritonitis. In 
three cases there were ulcers in the colon and in the rectum with diphtheritic 
colitis or proctitis. In reviewing five hundred gastric operations, he found 
about thirty cases of post-operative diarrhcea, a percentage of these apparently 
inexplicable. Of these thirty, there were seven gastro-enterostomies for carci- 
noma with four deaths, and four resections or pyloroplasties with one death. 
In his experience, this complication occurs after typical gastro-enterostomy 
with short loop, with stoma too low in jejunum, and also after reestablishment 
of normal continuity (Billroth I). Anschuetz is inclined to believe that too 
rapid emptying of stomach through the stoma and the weakened condition 
of the patient favor the development of the diarrhcea. Dietary errors may 
contribute, Anschuetz admits, as in a case reported by Stich, but usually are 
not the cause. He has seen it when the gastric juice was not acid, when there 
was no fermentation, and when the stoma was not too low in the small intes- 
tine. G. Durand 4 has noted early development of diarrhoea in over twelve 
per cent, of stenosing ulcer cases after gastro-enterostomy. He attributes 
it to too early return to normal diet and to purgation. It may be transient 
or last for months ; it may be continuous or intermittent ; each recurrence 
following errors in diet or fatigue. It may begin months after operation, 
and the prognosis in his cases was almost regularly favorable. He believes 
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that nervous influences in addition to large stoma with rapid emptying are 
the underlying causes. These mild cases seem to be in a different class, and 
perhaps pathologically quite different from those studied in this paper. 
A. Mathieu and R. Savignac 5 have seen such mild cases as just referred to 
as well as the severe and fatal cases. These latter they have seen in cachectic 
malignant disease and the complication has been acute. Too rapid emptying, 
they believe, has a causative relation to the development of the diarrhoea. 
H. Paterson 0 also calls attention to this condition and, referring .to previous 
writers on this subject, says he has seen it only twice and that he thought it 
due to intestinal toxaemia and relievable by calomel. Moynihan 7 says he has 
seen only one case, in whom the diarrhoea lasted five days and patient recov- 
ered. He concludes from his study of the literature that “ it is apparent 
that no adequate explanation of this complication can be given.” Jonas’ s 
study.of gastrogenous diarrhoeas should be mentioned here. From a study of 
cases of achylia, hyperacidity and extreme gastroptosis, he concludes that 
when the pylorus is unduly permeable, there is a predisposition to diarrhoea, 
while with defective motor functioning of the stomach and intestines, there 
is unduly long pyloric closure. These observations, from a totally 
different angle, lend some support to , the influence of a too large stoma. 
More recently, Troell 9 has reported eleven cases of this compli- 
cation in ulcer patients; four after gastro-enterostomy; three after 
sleeve resections; three after pyloric exclusion and gastro-enterostomy, and 
one after segmental resection and gastro-enterostomy. Key has also 
seen this complication and emphasizes the fact that it may be fatal. 
In 1920, F. Bierende 10 reported seven post-operative cases with proctitis 
and colitis coming on from two to six days after operation. In six cases there 
was peritonitis, and in the seventh case there was suppurative paranephritis. 
Four of these patients had operations in the upper abdomen or stomach, and 
three had laparotomies for other conditions ; all died. He believes there is a 
primary circulatory disturbance (vaso-paralysis) which allows of the develop- 
ment of the' proctitis or colitis. -He calls attention to the fact that Wertheim 
encountered this condition occasionally in his radical operations for carci- 
noma of the-cervix. W. Goldschmidt and A. Muellender 11 review' two hun- 
dred seventy-three stomach operations with three fatal cases due to diar- 
rhoea. Ten cases developed this complication. The three that succumbed 
were evidently bad risks. 

• r M 

Case I was a gastro-enterostomy for . carcinoma who developed eleven days 
after operation bloody diarrhoea' with bacillus coli and bacillis fecalis alkaligines. 
Autopsy showed acute necrotic ileocolitis and general cachexia. Case II was a 
subtotal resection for carcinoma. Diarrhoeas began one day after operation. 
Bacteriological examinations were negative., Autopsy showed diphtheritic ileocolitis. 
Case III was an exclusion and gastro-enterostomy. Diarrhoea began six days 
after operation. Autopsy showed ulcerative ileocolitis. The authors say that they 
have seen the same complication in fracture of the spine (two cases) and in brain 
tumors (three cases). The clinical picture resembles dysentery without the 
specific bacilli. : 
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From this brief review of the literature, it is apparent that the cause of 
the diarrhoeas is not clear. I believe we can dismiss those mild and usually 
transient cases that are mentioned by some of the authors and appear to 
follow too early changes to full or improper diet, overeating or purgation. 
The explanation-based on chloroform anaesthesia can also be dismissed. Can 
we, however, dismiss too rapid emptying through too large or even a proper 
sized stoma? Originally, I thought this might be the best explanation until 
I encountered this complication in a case of perforated ulcer, in which the 
ulcer alone was repaired and no gastro-enterostomy performed. Moreover, 
cases have been reported in the literature following pyloroplasty and reestab- 
lishment of normal continuity. A review of the cases already reported would 
suggest a variety of possible causes. It seems most likely that a terminal 
infection in a cachectic patient would explain many of the published cases. 
Perhaps a renal insufficiency may contribute to this, as it is well known that 
the type of colitis reported above is very similar to that seen in chronic 
nephritis. However, it would seem that such cases as reported by Bierende 
and Wertheim belong in another group. While the chance of controlling 
the diarrhoea in the former group may be slight, in the latter group, if one 
is on the lookout, it is just possible that the serious complication may 
be controlled. 

Before analyzing the situation any further, let me briefly describe five fatal 
cases that have been encountered by the writer during the last ten years : 

Case I. — M. B., male, thirty-five years, June 6, 1912. Bellevue Hospital. 
Alcoholic. Diagnosis : Perforated duodenal ulcer and peritonitis. Operation about 
thirty-six hours after onset. Perforation closed. No loop posterior gastro- 
jejunostomy; cigarette drain in upper angle of wound. Patient developed pulmo- 
nary signs suggesting consolidation. Urine contained hyaline casts. Five days 
after operation, while patient was apparently doing well on a very simple diet, 
diarrhoea set in. At first no alarm was felt, but when despite castor oil, followed 
by bismuth and colon irrigations, the diarrhoea became more severe and the 
temperature, which at first rose, became subnormal, it became clear that the 
patient would die unless we ascertained the cause and gave relief. We became 
thoroughly alarmed by this unexpected complication. After thirteen days of 
uncontrollable diarrhoea, the patient died. No cause was found clinically, and 
no autopsy allowed. 

Case II. — P. B., male, fifty-six years. April 2, 1914, to April 15, 1914. 
Bellevue Hospital. Diagnosis : Perforated duodenal ulcer and peritonitis. Opera- 
tion about twenty-four hours after onset. Perforation closed. Pyloric exclusion 
with linen, posterior no loop gastrojejunostomy. Tube drainage in angle of inci- 
sion. Uneventful recovery until diarrhoea set in on the eighth day with tem- 
perature. Coincident with this in right iliac fossa, tenderness and rigidity 
developed but no definite mass. The diarrhoea became uncontrollable. Patient 
rapidly collapsed and died about five days after the onset of the diarrhoea. After 
death the right iliac fossa was aspirated to determine the presence of a secondary 
abscess, and pus obtained. No autopsy allowed. 

Case III. — I. A., male, fifty years. February 7, 1915, to February 17, 1915. 
Mt. Sinai Hospital. Diagnosis : Perforated duodenal ulcer and peritonitis. 
Operation within twenty hours of onset. Perforation closed. Drain in angle of 
incision. Uneventful recovery until fourth day, when diarrhoea set in. Patient 
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rapidly wasted away with uncontrollable diarrhoea and died six days later. Here, 
too, the temperature gradually rose with the development of the diarrhoea. The 
urine showed albumen and granular casts. No secondary abdominal suppurating 
focus could be detected. No autopsy allowed. 

Case IV. — P. F., male, fifty-two years. February 9, 1917, to February 23, 
1917. • Bellevue Hospital. Diagnosis: Perforated gastric ulcer and peritonitis. 
Immediate operation. Suture of perforation. Uneventful recovery until fifth day 
when diarrhoea set in. This continued for nine days, was uncontrollable, and 
patient died. No autopsy allowed. 

Case V. 12 — C., male, forty years. September 12, 1922, to September 25, 1922. 
Bellevue Hospital. Diagnosis : Perforated gastric ulcer and peritonitis. Operation 
within seventeen hours of onset. Perforation in stomach sutured. Uneventful 
recovery until seventh day when temperature rose and uncontrollable diarrhoea 
set in. Indefinite mass developed in right iliac fossa, which was opened and pus 
drained. Patient developed pericarditis, became more and more emaciated and 
died thirteen days after operation. Autopsy not allowed. 

Here we see five cases of perforated ulcers with peritonitis, in which 
an uncontrollable and apparently inexplicable diarrhoea developed during a 
satisfactory convalescence. In two, an anastomosis had been made, and in 
three, only a closure of the perforation. It is apparent that in these cases 
the explanation based on rapid emptying through the stoma is not applicable, 
even should it have a causative relation in some of the cases. It is most 
unfortunate that no autopsies were obtained. Evidence was developed after 
death in Case II pointing to a pericaecal exudate, and in Case V a similar 
condition obtained. Does such a pericolonic or pericaecal suppuration throw 
any new light on this obscure subject? 

Let us investigate this last point a little further and look at the whole 
subject from a different angle. It is evident from these cases that the 
explanation of the diarrhoeas in these cases may be quite different from that 
underlying many of the reported cases. In those that came to autopsy in 
W. Anscheutz’s series, no suggestion of pericolonic abscess, or localized 
peritonitis, was made; while in the cases reported by Bierende and others, 
involvement of the peritoneum was a frequent occurrence. For many years 
I have noticed that diarrhoea may set in after an operation for acute appendi- 
citis and it almost regularly means a localized pericolic abscess. Why some 
patients develop such abscesses and have no diarrhoea, is not evident. Never- 
theless, the development of diarrhoea in such cases I believe most significant, 
and the fact that the diarrhoea ceases on drainage of the local suppurative 
peritonitis confirms the casual relationship. 

Without making an extensive review of the available records, as I have 
observed this coincidence many times, I have recently looked into the records 
of some two hundred fifty cases of acute suppurative appendicitis with or 
without gangrene of the appendix, with local or general peritonitis, and I have 
found that diarrhoea developed in the convalescence of six cases and was in 
each instance relieved by drainage of an intraperitoneal abscess. The type 
of diarrhoea, it must be admitted, was less severe than that seen in the gastric 
cases referred to above, but that might be explained by the youth and the 
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resistance of the patients as well as loy the brief period of illness of these 
cases. Once I saw this same complication in an interval case which is well 
worth mentioning briefly : 

Mrs. L. K., Mt. Sinai Hospital, thirty-one years. Diagnosis : Chronic appen- 
dicitis with gastric symptoms suggesting ulcer. At operation, a rectocfecal appen- 
dix was removed and stump not inverted. The base of the appendix was well up 
on the posterior csecal wall and when the loose csecum was allowed to fall back into 
its position, it blocked the approach to .the base of the appendix so that the 
omentum could not reach it and form the usual protective adhesions. At opera- 
tion there was visible pylorospasm as well as antral spasm. The patient made a 
satisfactory convalescence, all reflex gastric symptoms being relieved until the 
fifth day when temperature rose to 103.8; reflex gastric symptoms, tenderness, and 
a mass in the right iliac fossa developed accompanied by marked diarrhoea. This 
condition continued for five days when suddenly, with the rupture of the retro- 
cecal abscess into the caecum, the mass, the tenderness, the temperature and the 
diarrhoea disappeared, as well as the reflex gastric symptoms. 

Similar cases associated with diarrhoea are seen every once in a while 
previous to operation when the retrocaecal, chronically inflamed appendix is 
complicated by a localized typhlitis with thickening of the caecal wall. 
Recently I saw such a case. It was difficult to decide whether we were dealing 
with a dysentery and appendicitis or only the latter. 

Although these intraperitoneal abscesses usually follow intraperitoneal 
operations, rarely extraperitoneal procedures may be followed by this com- 
plication, and in the following case such an intraperitoneal suppuration pro- 
duced marked diarrhoea: 

L. K., nineteen years, Mt. Sinai Hospital. Diagnosis : Right pyonephrosis ; 
nephrotomy and drainage followed by nephrectomy when condition had improved. 
About eight days after nephrectomy there developed a violent diarrhoea with low 
temperatures (maximum 100.2). The diarrhoea was almost uncontrollable with 
ordinary drugs, and it was only after we found an indefinite mass in Douglas’ 
pouch extending into the left iliac fossa that we recognized the cause of this 
unusual complication. As the abscess in Douglas’ pouch became more evident, it 
was incised and drained through the rectum, and the patient’s diarrhoea ceased 
and he made a complete recovery. 

It is evident from this brief account that if diarrhoea sets in after opera- 
tions on the abdominal viscera, it is our duty to search for such pericolic 
abscesses and drain them. How often they are present and unrecognized 
when diarrhoea is the dominant symptom in the clinical picture, time alone, 
with further experience, will tell. The literature may have placed too great 
an emphasis on the rapid emptying through too large a stoma, ignoring such 
possibilities as just mentioned. 

CONCLUSIONS 

1. Diarrhoea may follow any operation on the intraperitoneal or extra- 
peritoneal abdominal organs. 

2. Occasionally this diarrhoea is uncontrollable and the cause of a 
fatal outcome. 

3. It may appear out of a clear sky during an uneventful convalescence, 
either early or late in this period. 

34 
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4. The exact causation of the severe diarrhoea is very difficult to determine 
and each case should be studied individually. The milder transient diarrhoeas 
are probably dyspeptic or irritative in origin. 

5. Localized pericolic suppurative peritonitis, ileocolitis and proctitis, 
perhaps as a terminal infection in weakened patients, or in patients with renal 
insufficiency, must be considered in looking for an explanation, while it is 
just possible that too large a stoma may favor the development of this start- 
ling complication. 

6. From a therapeutic standpoint, the mild cases seem to recover on simple 
diet and the usual astringent therapy ; on the other hand, the severe cases have 
baffled all therapy, though if we may reason from analogy, one would expect 
to control some few of these if due to pericolonic inflammation by a drainage 
operation. Those in which the complication seems to be of the type of a 
terminal infection superimposed on a cachexia or renal insufficiency will 
probably continue to be rebellious to therapy. 
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DOUBLE KIDNEY 

By Daniel N. Eisendratii, M.D. 
of Chicago, III. 

CONTINUED FROM PAGE 475 

Clinical Aspects . — There is 110 essential difference between the various 
pathological conditions which are found in double kidney and those of a 
single kidney. 

In 80 clinical cases (Tables I to IV) which have been collected, the 
incidence of the different diseases for which operation was performed is about 
the same as one expects to find in a single kidney, namely. 

Infections (uncomplicated pyonephrosis and pyelonephritis) . 24 of 62 cases 


Hydronephrosis (uncomplicated) 16 of 74 cases 

Calculous disease (renal and ureteral) 24 of 80 cases 

Hydronephrosis due to ureteral stricture 3 of 62 cases 

Tuberculosis 14 of 74 cases 

Obstruction by anomalous vessels 2 of 80 cases 

Neoplasms 3 of 80 cases 


It is self-evident that there are no pathognomonic symptoms indicative of 
disease of one or both halves of a double kidney which would enable one to 
recognize the condition clinically before operation. 

Of the total of 80 collected cases, including two of the writer’s, a pre- 
operative diagnosis of double kidney was made in 32 (40 per cent.). Of 
these the diagnosis was made through the aid of pyelography and opaque 
catheters in 23, by the observation of two ureteral orifices on one or both 
sides of the bladder in 7 cases and finally by noting that clear and turbid 
urine was obtained alternately from the ureteral catheter in 2 cases. 

In 58 cases (60 per cent.) the diagnosis was either made at operation or 
upon examining the specimen. 

It is of great interest to note that of the 32 cases in which the correct 
pre-operative diagnosis was made, the majority were reported during the past 
ten years, that is, since pyelography is employed as a more or less routine 
procedure in the examination of a urological case. (Figs. 30, 31, 32 and 33.) 

In addition to the history and symptoms pointing to some surgical affec- 
tion of the kidney the specific diagnosis of the presence of such disease in a 
double kidney is dependent upon the following data : 

1. Finding two ureteral orifices on one or both sides of the bladder 
(Fig. 19). Under such circumstances the diagnosis may present no difficulties 
unless the. ureteral orifices are far apart or are very small or one does not 
functionate and thus escape detection. Braasch and Scholl, 40 in a recent 
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article, speak of the difficulty of finding two ureteral orifices if retraction is 
present, as is so often the case in tuberculosis. 

2. The presence of an ectopic ori- 
fice or other form of ending of one 
or both ureters of a double kidney. 
(Figs. 1 8 to 28.) 

3. Obtaining on ureteral cathe- 
terization alternately clear and turbid 
urine from one kidney. This method 
of diagnosis has been superseded by 
the more exact ones to be enumerated. 

4. If only one ureteral orifice is 
present on each side of the bladder 
the diagnosis can only be made if 
ureteropyelography is done as a part 
of a thorough urologic examination. 

Disease of the upper half is not 
more frequent than is disease of the 
lower. (See tables.) 
the 



Fig. 33. — Double kidney. Tracing of pyelo- 
gram showing pyonephrosis of lower half. (Schonfeld 
and Friedl.) 


Attention has been called under 
head of morphology to: (a) the fact that 
a communication may exist between the 
ureters (Fig. 29), and (b) that the two 
renal pelves may communicate. This is of 
great importance both in relation to diag- 
nosis and treatment. 

Treatment . — The presence of any of 
the conditions enumerated above as having 
been found in double kidneys calls for the 
application of the same principles of treat- 
ment as for similar affections of -a single 
kidney with these exceptions. Every effort 
should be made to preserve one-half if the 
other half is so involved that heminephrec- 
tomy is indicated. Such an effort to per- 
form an heminephrectomy depends: (a) 
upon the blood supply to the remaining 
half ] (b) upon the possibility of separating 
the diseased half and its ureter from the 
normal half. 

(a) Blood Supply of Double Kid- 
ney. — The ideal condition would be to 
find a separate set of vessels for each half, but unfortunately this is by no 
means the rule. 

There are three types of blood supply, namely: 
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Fig. 34. — Double kidney removed on 
account of pyonephrosis of upper half. A 
single artery and vein for each half. (A and 
A A.) Two veins from lower half emptied into 
main renal vein for upper half. V. Main renal 
veins for upper and lower halves respectively. 
(Bruci.) 
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1. A single artery and accompanying vein for both halves. (Figs. 14, 

35 and 37-) 

2. Artery and vein for each half (Figs. 34, 37 and 39), one of these 
arteries may be an accessory vessel. (Fig. 39.) 

3. Multiple arteries (3) for both halves. (Fig. 36.) 

In 26 cases in which the number of vessels is mentioned, in five specimens 
which were personally examined through the courtesy of Professor G. Marion, 



Fic. 38. Double kidney (Marion!. Note separate arteries (AS and VS) for upper and lower halves. 
US and UL, upper and lower ureters. Separate veins for each half (VS and VL). 

of Paris, in one kidney seen at autopsy (Fig. 37) and in three cases observed 
at operation, a total of 35 cases, the following was found : 

1. One artery for both halves — 15 (43 per cent). 

2. One artery for each half — 15 (43 per cent.). 

3. Three arteries for both halves — 5 (14 per cent.). 
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This means that before one decides to perform an heminephrectomy the 
pedicle should be exposed to determine if there is sufficient blood supply for 
the remaining half. This is very difficult if there are many adhesions, and 

no doubt many complete nephrectomies will be done in the future as m t e 

past, unless a clear 

exposure of the 
blood supply is feas- 
ible. 

(b) The next 
question concerns it- 
'.self with the separa- 
tion of the two 
halves. If an exter- 
nal indication in the 
shape of a groove or 
furrow is present 
(Figs. 3 and 5) the 
task is far simpler 
than where there are 
no external signs of 
demarcation (Figs. 1 
and 2). The cor- 
responding vessels 
having been first 
clamped or ligated, 
one incises through 
the zone of demarca- 
tion. The more com- 
plete the separation 
of the two halves the 
easier will be the 
removal of the dis- 
eased half (Fig. 4°) 
and the less sutures 
will be required to 
cover the cut surface 
of the remaining 
halt. There are cer- 
tain conditions which 

serve as indication for a primary complete nephrectomy: (a) Infection, 
especially hematogenous (Fig. 1) involving both halves, (b) tu ercuosis 
or neoplasms (malignant) unless there is complete separation of t e wo 
halves; (c) if the two pelves communicate or lie so close together a 
separation is impossible; ( d ) if the ureters lie in one sheath and cannot be 
separated; ( e ) advanced disease of both halves. 
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Fig. 39— Hydronephrosis of upper half of double kidney (Krecke) 
AA. Accessory artery supplying upper half. VS. Two veins of upperhaW. 
VL. andAL. Vein and artery of lower half. US. and UL. Ureters oi upper 
and lower halves. 



DOUBLE KIDNEY 


In the 80 collected cases (Tables I to IV) there have not been included 
those in which operations were performed for an ectopic ureteral ending 
because but few of these have been other than transplantation of the accessory 


or ectopic ureter. 

A study of the four tables reveals some interesting facts. Both halves 
were described as being diseased in 21 cases of Table 1 . To this number 
must be added six in Table IV, in which a secondary removal of the remaining 
half was necessary. This makes a total of 27 out of 56 cases which did not 
permit of an heminephrectomy. 

The remaining half was reported as normal in 12 of the 50 cases (Table 


I ) i n w h i c h 
complete pri- 
mary nephrec- 
tomy had been 
performed, so 
that nearly 25 
per cent, of the 
cases in Table I 
ought to have 
had only an 
heminephrec- 
tomy if the 
diagnosis of 
double kidney 
had been made 
before opera- 
tion. In two 
of the cases 
such a diag- 
nosis had been 
made, but for 
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Fig. 40. — Specimen after complete nephrectomy of double kidney showing line 
of cleavage (Cl between upper hydronephrotic and normal lower half. US. Upper 
ureter. HS. Sac of upper half. DP. Pelvis of lower half. NL. Parenchyma of 
lower half. 


some reason no effort was apparently made to save the normal half. In one 
case (Kusnetzky 41 ) the condition of the other half is not given. 

In five cases of Table I, heminephrectomy was impossible because of 
technical difficulties. These are the cases of Tschudy 42 (No. 17) — vessels 
buried in adhesions, Hepburn 43 (No. 22) — lower normal half enveloped by 
the pyonephrotic upper half, my own case 44 (No. 32) in which the paren- 
chyma showed no external signs of demarcation ; fourth, the case of 
Braasch and Scholl 45 (No. 38) — the normal upper half emptied into the 
pelvis of the tuberculous lower half, and finally the case of Schoonover 4S 
(No. 45) in which the two ureters were enclosed in one sheath and could 
not be separated. 

The accuracy of modern urological diagnostic methods is shown by the 
fact that it was possible to remove the diseased half in 12 cases (Table II). 
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Stark, Male, 16 Renal infection (left). Infection of half double Pyonephrosis lower half Recovery. 

Zeit. Urol., 5 , 467 , Single gaping ureteral kidney made because double kidney. Upper 

1911 orifice obtained alternately half normal. Complete 

clear and turbid urine nephrectomy 
per ureteral catheter 
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14 Rubritius, Female, 29 Recurrent left kidney Diagnosis of infected hy- Pyonephrosis of upper Not given. 

Deut. Med. W. Feb. pain. Two ureteral dronephrosis of upper half of a double kidney 

12, 1920, 46, Vereins orifices on left side. half of double kidney with rudimentary lower 

Beitrage, p. 19 B, Coli obtained from made by pyelography half. Complete neph- 

lateral orifice rectomy 
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Table I. — (Continued) 
Operated Cases of Double Kidney. 
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Table I. — ( Continued ) 

Operated Cases of Double Kidney. 

Cases in Which Complete Nephrectomy was Done, That is, Both Halves Removed at First Operation. 
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Operator and reference Age and sex Pre-operative condition Diagnosis before operation Conditions found at operation End result 
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Table III. — ( Continued ) 

Cases in Which Nephrotomy, Pyelotomy, etc.. Were the Only Operations. 
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Unfortunately the end results of the cases included in Table III are not 
given, inasmuch as in Cases 2, 6, 7, 9, 11 and 12 the operated half was the 
seat of calculi and in Case 3 (Mirabeau 47 ) a tuberculous half was drained. 
No doubt a number of these were operated later. 

The fact that so many renal and ureteral anomalies are being diagnosed 
before operation leads one to hope that a great many more heminephrectomies 
will be reported in the future. 
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A METHOD FOR DETERMINING THE QUESTION OF DRAINAGE 
IN INTRA-ABDOMINAL INFECTION 

By Abraham 0. Wilensky, M.D. 

AND 

Benjamin N. Berg, M.D. 
of New Yoke, N.-Y. 

PROS! THE BUROICAL SEBVICE OF MOUNT BINAI HOSPITAL, NEW TORE, N. T. 

The question of drainage in cases of acute intra-abdominal infection is of 
paramount importance. In practical surgery one is confronted with the 
much larger number of cases in which the characteristics of the local findings 
make the institution of drainage imperative ; these include the various forms 
of perforative lesions associated with marked peritoneal contamination, frank 
abscesses and oozing surfaces. Aside from these, there remains a group of 
borderline cases in which the question of drainage always arises and for 
which the old dictum “ when in doubt, drain ” still holds good. 

In this communication a simple rapid method is described to aid in the 
decision of primary closure or drainage in these borderline cases. The method 
consists in making smears directly from the surfaces of the involved viscus 
and from any peritoneal exudate which may be present at the time of opera- 
tion. Utilizing a rapid stain, the presence, or absence, of organisms is 
determined microscopically. (In this study the culture method was utilized 
merely for control purposes.) Similar to the Carrel technic for the deter- 
mination of the degree of infection in wounds, the method attempts to ascer- 
tain approximately the degree of infection of the operative field by the number 
of organisms found per microscopic field. With the observation of a suffi- 
ciently large number of cases the determination of the greatest number of 
organisms per field compatible with the safe primary closure of the peri- 
toneal cavity becomes possible. 

Cases of appendicitis were chosen for study because they constitute the 
most common form of intraperitoneal infection and present the problem of 
drainage most often. The total number of cases studied is 46. At Mount 
Sinai Hospital cases of appendicitis are classified as follows : 

1. Acute catarrhal forms. 

2. Chronic appendicitis ; including chronic catarrhal forms, chronic oblit- 
erative forms, and those with peri-appendicular adhesions. 

3. Acute diffuse inflammatory and suppurative forms ; including so-called 
empyemata; with and without peritoneal exudate. 

4. Perforative and gangrenous forms with and without peritonitis. 

5. Thrombotic forms. 

The question of drainage never occurs in the cases of groups one and two, 
and it is always possible to close the wound primarily. Cases in these groups 
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have served for control purposes. Cases falling in groups four and five 
practically always need to be drained; these, too, have functionated as con- 
trol observations. 

The question of drainage comes up repeatedly in the cases composing 
group three. Many of th.ese cases need to be drained ; many of these cases 
frankly need not be drained. Between these latter two subgroups is a third 
subgroup containing the cases which concern us mostly in this report. 

There were 1 1 cases of these borderline kind in the total number studied. 
The facts regarding the gross pathological appearance of the appendix and 
operative field, as compared with the visible bacteriological content of the 
smears made at operation, are as follows : 

Gross Pathology Smear 

1. Acute suppurative appendicitis ; mucosa deeply in- Negative for organisms. 

flamed and covered with a purulent exudate; Few pus cells present, 

muscularis thickened; serosa inflamed. 

2. Acute diffuse inflammation; no exudate. Negative for bacteria and pus 

cells. 

3. Tip of appendix acutely inflamed for a distance of Negative for bacteria and pus 

one inch ; serosa covered with fibrino-plastic cells, 
exudate. 

4. Acute suppurative appendix; mucosa necrotic; Negative for bacteria and pus 

covered with purulent exudate; small serous cells, 
peritoneal exudate. 

5. Acute empyema in a diffusely inflamed organ; Negative for bacteria and pus 

serosa covered with fibrino-plastic exudate. cells. 

6. Acute diffuse inflammation; serosa covered with Negative for bacteria and pus 

fibrino-plastic exudate; small amount of free cells, 
turbid peritoneal exudate. 

7. Acute diffuse inflammation; mucosa covered with Negative for bacteria and pus 

purulent exudate; small amount of sero-sang- cells, 
uineous fluid present in peritoneal cavity. 

8. Acute suppurative appendicitis ; mucosa covered Negative for bacteria and pus 

with purulent exudate; muscularis thickened; cells, 
serosa inflamed ; no free fluid. 

9. Acute suppurative appendicitis ; mucosa necrotic Negative for bacteria and pus 

and covered with purulent exudate ; muscularis cells, 

thickened; serosa inflamed; small amount of 
thin free fluid present. 

10. Acute diffuse inflammation; small sero-purulent Negative for bacteria and pus 

exudate. cells. 

11. Acute diffuse inflammation; small fibrino-puru- Occasional Gram-negative ba- 

lent exudate. cillus and few pus cells. 

Summary. — In the foregoing 11 cases the gross pathology indicated an 
acute diffuse inflammatory reaction which in some went on to various grades 
of suppuration. Peritoneal exudates were present in some. In all, except one, 
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no bacteria were demonstrable in the smear; in the exception only an occa- 
sional organism was seen. No one of these cases was drained at the close of 
the operation and the post-operative course was uncomplicated in any way in 
any one of them. 

In ten cases falling in groups four and five which were studied the facts 
were as follows 


Gross Pathology 

1. Gangrenous appendicitis with abscess; thick foul 

pus present. 

2. Gangrenous appendicitis with perforation and 

purulent peritonitis. 


3. Gangrenous appendicitis with perforation and 

peritonitis. 

4. Acute suppurative appendicitis with fibrino-puru- 

lent peritonitis. 

5. Gangrenous appendicitis with perforation and 

diffuse peritonitis. 

* f 

6. Gangrenous appendicitis with perforation and 

diffuse peritonitis. 

* 

7. Acute suppurative appendicitis with diffuse 

peritonitis. 

8. Gangrenous appendicitis with perforation and 

diffuse peritonitis. 

9. Gangrenous appendicitis with perforation and 

diffuse peritonitis. 


10. Acute suppurative appendicitis with thick fibrino- 
purulent exudate. 


Smear 

Many Gram-negative bacilli and 
Gram-positive cocci in chains 
and clumps. Many pus cells. 

Many Gram-negative bacilli and 
Gram-positive cocci. Many 
pus cells. 

Many Gram-negative bacilli and 
many pus cells. 

Many Gram-negative bacilli and 
many pus cells. 

Many Gram-negative bacilli ; 
fusiform and spiral forms 
(saprophytes) ; pus cells. 

Occasional Gram-negative ba- 
cillus; pus cells. 

Many Gram-negative bacilli ; 
pus cells. 

Many Gram-negative bacilli ; 
pus cells. 

About 10 Gram-negative bacilli 
and Gram-positive cocci per 
field; pus cells. 

About 2 Gram-negative bacilli 
per field; pus cells. 


Summary . — In the foregoing ten cases in which drainage was frankly 
indicated, numerous bacteria were demonstrated in the smears in a uni- 
form manner. 

The cases originally classified in groups one and two at the beginning of 
this report are not described in detail, inasmuch as no one would ever think 
of draining such cases except under the most extraordinary of accidents. 
Bacteriologically these were all negative. These cases, too, were considered 
as control observations. 

The method employed in making the smears is the following: Materials 
required: (1) thoroughly cleaned and dried platinum loop and two slides 
sterilized with the operating instruments; (2) alcohol lamp; (3) microscope 
with oil immersion lens; (4) cedar oil; (5) blotting paper; (6) Gram stain. 
The one employed has been in use in the laboratory for a great many years. 
It is prepared as follows : 
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Anilin-water gentian violet : No. i, gentian violet, 8.0 ; alcohol, 95 per cent., 
100.0; mix well. 

No. 2. Anilin oil, 28.0; HC1, 5.0; distilled water, 900.0; shake well and 
filter through wet paper. Mix No. 1 and No. 2. Filter again. (Solution will 
keep for months.) 

Gram’s iodine : Iodine, 1 part ; potassium iodide, 2 parts ; water, 20 parts. 
Dilute 30 c.c. of above in 420 c.c. of water or in similar ratio. 

Aquseous fuchsin: Twelve per cent, aquaeous solution of saturated alco- 
holic basic fuchsin. 

Procedure . — The operation is conducted in the usual manner. When the 
appendix is isolated and before the appendicular artery is ligated or the 
mesenteriolum is incised, the platinum loop is placed in contact with the 
entire surface of the appendix (especially the tip and base). If free fluid is 
present, two smears are made, one from the surface of the appendix and one 
from the peritoneal exudate. If no fluid is present a drop of sterile water in 
the platinum loop facilitates the making of a smooth smear. 

While the surgeon removes the appendix, the smear is dried and fixed over 
the alcohol flame and stained with Gram’s stain in the usual sequence; the 
various stains need, however, remain in contact with the smear for 15 seconds 
each (rapid method) ; the smear is then dried with blotting paper and exam- 
ined under the oil immersion lens. 

From the time the smear is made to the time a rapid careful examination 
of numerous microscopic fields is made and the result reported, no more 
than five minutes need elapse. 

Precautions : (1) Smears should be made thinly and evenly. (2) The 
presence of blood in the smear interferes with the recognition of organisms. 
(3) Gross contamination due to various manipulations makes the method 
inapplicable. 

Cultivations were made in every case studied in order to control the 
observations made in the smears. It is readily to be understood that for 
practical surgical purposes, culture methods would be of no use whatsoever 
because of the time factor. The facts in the culture studies made, are the 
following. Media: One c.c. ascitic fluid; or 1 c.c. glucose bouillon. Method: 
At the time of making the smears a loopful of material from the surface of 
the appendix and from the peritoneal exudate, when the latter was present, 
was introduced into either of the two media. Within one to two hours, 
preferably immediately, blood agar mixtures were made from the latter 
cultures and plates were poured. In 24 to 48 hours the number of colonies 
per loopful of material could be estimated. 

Observations: In the borderline group of cases: Cases 1, 2, 3. 5, 6, 7, 
8, 9, culture sterile. Case 4, B. coli ; colonies too numerous to count. Case 10, 
staphylococcus aureus; 50 colonies to the loopful. Case 11, B. coli; 5 
colonies per loopful. 

In the control cases (group 4 and 5) previously detailed, the cultiva- 
tions uniformly showed the presence of B. coli ; the number of colonies were 
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too numerous to count in all cases ; there may have been other organisms pres- 
ent which, apparently, were overgrown by the colon group of organisms. 

Comment and Conclusions . — A preliminary report is made concerning the 
utilization of the direct smear as a practical criterion in deciding the question 
of drainage after operations for intra-abdominal infections (appendicitis with 
and without peritonitis). 

The bacteriologic content of smears carefully made at the time of opera- 
tion may be used as a rough estimate of the degree of infection of the peri- 
toneal cavity. Up to the present time the studies have shown that when 
such smears show an absence, or only the occasional presence (one organism 
in five or more high-power microscopic fields) or organisms, cases of intra- 
abdominal infection (cases of appendicitis in this series) can be closed 
without drainage after operation without untoward post-operative compli- 
cation. The statement holds true in the absence of any other surgical contra- 
indication to drainage such as hemorrhage or oozing surface. 

Cultures made at the same time as the smears may show a growth even 
when no organisms are visible in the smear. In such cases the number of 
organisms present is undoubtedly small and the nature of our results indicates 
that in the cases studied the peritoneum and natural defense mechanism of 
the body are ample to take care of the contamination. This does not take 
into account the virulence of the individual organisms. 

The studies will be continued and a further report will be made as to the 
upper limit of the number of organisms per microscopic field compatible with 
a safe primary closure. 
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REDUPLICATION OF THE URETER 
By Joseph F. Geisinger, M.D. 

of Richmond, Va. 

FROM THE STUART CIRCLE HOSPITAL 

In a paper before the Medical Society of Virginia in 1916, subsequently 
published in Annals of Surgery, vol. lxv, p. 355, the writer exhibited three 
instances of unilateral complete duplication of the ureter occurring in a series 
of one hundred cases subjected to cystoscopic investigation of certain 
urinary symptoms. 

In the succeeding 400 cases of the same type four additional anomalies 
have appeared: 

1. A ureter bifurcated in the upper fourth, with a common orifice at the 
vesical end and with separate independent pelves at the renal end. 

2. Complete unilateral duplication, uncomplicated. 

3. Complete unilateral duplication with multiple calculi in the normal 
pelvis on each side and dilatation of the rudimentary pelvis on the dupli- 
cated side. 

4. Complete bilateral duplication, uncomplicated. 

It is with particular reference to the last case that the present report is 
made, though the desirability of a general review of the field, with emphasis 
upon certain important clinical aspects of the anomaly, seems warranted at 
this time. 

Frequency of the Anomaly . — The complicated embryologic processes 
which finally eventuate in the production of a normal anatomical entity become 
disarranged, in a greater or lesser degree, in a higher percentage of instances 
than is commonly recognized. It is our custom to think and act in terms of 
basic anatomy. The introduction of an aberrant element is therefore imme- 
diately confusing and sometimes disastrous, since failure to apprehend it 
may lead not only to diagnostic errors, but occasionally to surgical crises. A 
certain number of hepatic ducts have been cut due to ignorance or contempt 
of the fact that in a considerable percentage of instances this duct is not 
in its accustomed anatomical relationship with its fellows. Similarly two 
ureters may be explored and found negative while an undiscovered third 
may lead to the seat of a lesion for which the patient thereupon goes untreated. 

It is interesting to note that such aberrant elements are more common 
in the genito-urinary system than in any other part of the body, and that of 
the various anomalies present here the duplicated ureter is perhaps the most 
frequent. The incidence, three per cent., in the writer’s original report, has 
not been maintained in the succeeding series, but, without regard to the 
probability that he has himself overlooked some, the percentage in 500 cases 
is still 1.4. 
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The embryologic basis of the anomaly has been well worked out by Kelly 
and has been previously described by the writer. It need be only casually 
reiterated in this report which is essentially clinical in its application. The 
ureter originates as an offshoot from the Wolffian duct, the bud growing 
and dividing distalward until pelvis, calyces, and straight uriniferous tubules 
are produced and finally become united with the secreting portion of the 
kidney which is elaborated by an independent group of cells of different 
origin. Precocious division of this off-shoot may result in a Y-shaped canal, 
each limb leading to an independent pelvis, as exhibited in Case IV. This 
condition is fairly common. Irregular division at a higher level may produce 
anomalies of lesser note with individual large calyces, pelves of unusual 
shapes, etc. ; these are being constantly observed. The explanation of com- 
plete duplication, however, with an independent pelvis at one end and an 
independent, bladder orifice at the other, is not so easy. Of the various 
theories advanced the simplest appears to be the most likely, namely, that there 
is a double evagination from the Wolffian duct instead of one. The writer 
is not aware of any authentic report which would indicate the possibility of 
a true supernumerary kidney or a fusing together of two kidneys on one 
side. Complete unilateral duplication of this sort (Cases I, II, III, V, and 
VI) though not common, is not rare, and quite a large number of instances 
have been reported. Complete bilateral duplication, however (Case VII), is 
much more unusual and relatively few cases have appeared in the literature. 

The rotation of the kidney in its ascent to the lumbar fossa produces 
usually a characteristic crossing of the duplicated ureters. Kelly describes 
one point of crossing and Braasch two. In one of our cases there was no 
crossing ; in one instance there were three points of crossing, and in all others 
two ; in no case was there a single point of crossing. If the two buds come 
off from the Wolffian duct simultaneously, or nearly simultaneously, the 
lower ends will be found close together in the bladder; if a longer interval 
prevails, they are further apart, and one of them may even come to lie in the 
urethra. In our cases the orifices were always closer together. One of the 
duplicated pelves is usually of rudimentary size. 

The recent elaborate and impressive report by Braasch from the Mayo 
Clinic constitutes probably the most important clinical survey of this subject. 
In the presence of figures of such dimensions one hesitates to submit the few 
cases here recorded. The writer presents them with the sole idea that 
they perhaps exhibit certain features which may contribute something of 
interest if not value to the rapidly accumulating data. 

Summary of Cases . — Case I. — Miss M. G., white, female, unmarried, aged 
thirty. Right urinary tract negative. On left side two vesical orifices situated 
about one-quarter inch from each other. Pyelo-ureterogram with leaded catheters 
in position showed complete duplication on left side (Figs, i and 2), the median 
ureter crossing the lateral a short distance above the bladder and recrossing it 
a short distance below the pelvis, which was higher placed and much smaller than 
the other. This patient had a pyelitis which was limited to the rudimentary pelvis 
and which promptly cleared up under lavage. 
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Case II. — Mrs. M. C., white, female, widow, aged thirty-eight. Left urinary 
tract negative. On right side, close together, were two ureteral orifices, one of 
pin-point size. Pyelo-ureterogram with leaded catheters in position showed com- 
plete duplication on right side with double crossing of ureters, the median ureter 
leading to a pelvis higher situated than the others and both pelvic shadows being 
atypical (Figs. 8 and 9). Infection was present in both of the right pelves and the 
left side was normal; the rudimentary ureter was sharply contracted. For years 
this patient had been a semi-invalid with right-sided pain for which she had 
undergone a series of ineffective operations, including appendectomy, separation 
of adhesions, colectomy, hysterectomy and exploration. Following lavage of the 
right renal pelves, enlargement of the orifice of the rudimentary ureter, and dilata- 
tion of the ureter itself, she was free of pain for more than twelve months. Her 
trouble then began to recur and though subsequent dilatation of the right ureters 
always produced definite results the free intervals became shorter and shorter. 
Finally, when she had become nearly bed-ridden the writer performed a nephrec- 
tomy since which time, after some vicissitudes due to the condition of her 
frequently explored abdomen, she has practically entirely recovered her health. 
An injection of this kidney was made after its removal (Fig. 7) ; in spite of the 
small amount of solution used (3 to 5 c.c.) the bromide can be traced through the 
ramifications of the minute tubules ; a lesson in the dangers of pelvic lavage when 
conducted with a syringe. 

Case III. — J. N. C., white, male, married, aged twenty-four. Left urinary 
tract negative. On right side two vesical orifices situated close together, one slightly 
anterior and medianward to the other — which is the usual relationship. Pyelo- 
ureterogram with leaded catheters in position showed complete duplication on this 
side (Figs. 5 and 6). The supernumerary pelvis appeared more normal in size and 
shape than the others in this series. The patient came in for vesical disturbance 
due to cystitis, secondary to a staphylococcic infection limited to the pelvis attached 
to the right lateral ureter. Under local treatment of the bladder, the usual 
internal medication and lavage of the infected pelvis with silver nitrate, he 
promptly recovered. 

Case IV. — Mrs. J. E. S., white, female, married, aged forty-eight. Nothing 
unusual seen in bladder. Bilateral pyelogram showed kink in right ureter which, 
with its pelvis, was otherwise normal ; on left side there was a bifurcation of the 
ureter at the level of the top of the fourth lumbar vertebra and each limb of the 
ureter then ascended to a separate pelvis. The ureter from the upper pelvis 
appeared to be dilated. This patient came in for persistent left lumbar pain so 
severe as to make her a chronic invalid. An exploratory operation was done. 
The double pelves were demonstrated and the two stems of the ureter were 
found to coalesce about one and one-half inches below the kidney. The upper 
ureter was sharply constricted by an aberrant vessel which was divided. An 
incision was made into the ureter near the junction of its branches and further 
exploration was made with a No. 9 bulbous bougie. No constrictions being located 
the kidney was returned to its position. Subsequently this patient developed a 
recurrence of her pain and underwent a secondary operation elsewhere; at that 
time it was stated that the true capsule of the kidney was found to have been 
stripped off from the parenchyma and distended by an accumulation of bloody 
fluid so that the kidney lay in a sac composed of its own capsule, from which it 
was separated by about an ounce of this fluid. The operator stripped the capsule 
off completely and then restored the kidney to its normal position. Shortly 
after the operation the patient was reported free of pain. She has not been heard 
from since. 
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Case V. — Miss M. J. C., white, female, unmarried, aged twenty-two. Right 
urinary tract negative with exception of what appeared to be a stricture in the 
ureter, probably responsible for the right sided pain which brought her to the 



Figs. 7, 8 and 9 — Unilateral reduplication. Small plates, together, show entire course of 
duplicated ureters, terminating in separate pelves. In this case persistent pain and infection 
ultimately required nephrectomy. After its removal kidney was injected and is shown m large 
plate above. Note diffusion of bromide through tubules. (Case II.) 

hospital. On left side, in close approximation, were seen two ureteral orifices, 
one being exceedingly small. Pyelo-ureterogram (Figs. 3 and 4) with catheters 
in position, showed complete duplication on left side with the usual double crossing 
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of ureters. The right pelvis was well filled. The intolerance of the patient 
to manipulation prevented satisfactory filling of the left pelves. No infection was 
present on either side and the patient had no symptoms referable to duplicated 
pelves. She has not returned for further observation. 

Case VI. — Mrs. T. J. W., white, female, married, aged thirty-five. It is 
interesting to note in this remarkable case that the patient came not for pain or 




Pigs, io, ii. 12 and 13. — Unilateral reduplication with bilateral calculi. Two plates below 
show, courses of duplicated ureters. Above on reader’s left is pyelogram of duplicated side, 
showing dilatation of rudimentary pelvis: on right is plate coveringlboth sides of upper tract 
and showing collection of large calcuVon each side. (Case VI.) 

serious bladder disturbance but for indigestion, anorexia, and a tendency to 
miscarriages, of which she had had about seven. A routine analysis disclosed a 
large amount of pus and further inquiry brought out the fact that she at times 
had some frequency and straining, but the vesical symptoms were so mild that 
she had paid very little attention to them. Cystoscopic examination revealed a 
chronic cystitis. The left ureteral orifice was normal. On the right side, close 
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together, were two orifices. Pyelo-ureterogram showed complete duplication 
on this side. There was no crossing of the ureters in this case. There was an 
enormous collection of calculi in both of the normal pelves. The rudimentary 
pelvis and its ureter were sharply dilated but seemed to be free of stones. All 
three pelves were infected. The functional dye output from the right lateral 
ureter was 4 per cent, in 15 minutes (normal 15 per cent.) : from the right median 



Fig. 16. — Showing course of ureters. Case VII. — Bilateral complete reduplication of ureters 

and pelves without pathology. 

ureter a bare trace and from the left ureter 4 per cent. The condition was con- 
sidered non-surgical and the patient has been lost sight of. (Figs. 10, 11, 12 and 13.) 

Case VII. — Mrs B. D. P., white, female, married. Patient came in for 
investigation of cause of frequency of urination for which no explanation could 
be offered except a low-grade trigonitis visible through the cystoscope. Normal 
ureteral orifices were present on both sides and above each was a barely visible 
indentation suggesting possible supernumerary orifices. Probing disclosed the 
presence of four ureters, all of which were then catheterized. Pyelo-ureterograms 
(Figs. 14, 15 and 16) showed complete duplication on both sides. On the right 
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side the ureters crossed three times and on the left twice. The capacity of the 
pelves was small and the upper pelvis presented the usual rudimentary appearance. 

The functional dye output from the four ureters in 15 minutes was as 
follows : 

R. Lower ureter 5 per cent. Upper ureter per cent. 

L. Lower ureter 5 per cent. Upper ureter 6 J 4 per cent. 

No infection was present and the patient had no symptoms which could be 
charged to the anomaly. 

Clinical Considerations . — It has been stated occasionally that pathologic 
processes are but rarely encountered in kidneys presenting duplications of the 
pelvis and ureter. As a general physiological proposition it would be more 
rational to assume the reverse, since any anomaly to some degree alters the 
normal body economy and thereby invites trouble. In our series of seven 
cases, five, or 71 per cent., presented definite pathology, namely: Infection, 
two cases ; infection and stricture, one case ; disabling pain due to obstruction 
by aberrant vessel, one case ; multiple calculi, one case. It is true that in cer- 
tain cases the pathologic process is of such a character as to indicate an inde- 
pendence of the associated anomaly ; in certain others, however, there appears 
to be a definite relationship between the two. Certainly the series demon- 
strates the absence of any immunity to complications which appears to have 
been assumed in some quarters in connection with this type of case. 

The diagnostic difficulties created by ureteral anomalies will be easily 
understood. The simple bifurcated ureter, of course, presents in the bladder 
no evidence of its existence and its discovery is usually accidental. Never- 
theless this condition can occasion as much anatomical confusion as the 
ureter duplicated throughout, and, in view of its concealment from inspection, 
may be responsible for even greater difficulties of diagnosis than in the other 
types. It is wise therefore in any case in which the data is clouded by some 
element not obvious after the usual methods of examination to add to it a 
pyelogram made with a plugging catheter low in the ureter so as to demon- 
strate graphically the conditions existing at the other end. When the ureter 
is duplicated throughout and the supernumerary orifice is situated elsewhere 
than in the bladder, i.e., in the urethra or vagina, the clinical picture and 
therapeutic considerations are different from those presented in this review 
and therefore need not be detailed further than to state that both accurate 
diagnosis and surgical remedy are possible. When the ureter is duplicated 
throughout and the supernumerary orifice is located alongside its fellow in 
the bladder, the only excuse for misinterpretation lies in the fact that the 
extra orifice is frequently so minute that under the best of circumstances 
it may be overlooked, while in the presence of inflammation and oedema it is 
altogether invisible. The essential thing to be borne in mind is that the 
anomaly occurs with sufficient frequency to make it imperative to include its 
consideration in routine cystoscopy. Ordinarily after one ureter has been 
located and catheter ized on each side the job is considered complete, but it 
may be very incomplete. The writer now invariably inspects the trigone with 
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especial reference to additional ureters — and in the presence of any unusual 
findings does so with great care. It is important to make this inspection 
before catheters are put into the normal ureters as the zone of congestion 
which sometimes encircles the orifice after catheterization may seriously 
obscure the field ; or the third orifice may be so close to its fellow as to be 
completely thrown out of the line of vision by the slight elevation of the 
mucosa produced by the catheter. In the course of the inspection any sus- 
picious points, however small, should be explored with a fine bougie. Quite 
often the supernumerary orifice is literally’' of pin-point size. 

It will be readily seen that an infection in a third pelvis will remain 
untreated unless the pelvis itself is discovered. The pole of the kidney 
lodging the undiscovered pelvis may be the primary seat of a neoplasm 
or a tuberculosis, producing hiematuria or tubercle bacilli in the urine, 
the source of which remains a mystery to the physician and a progressing 
menace to the unfortunate patient. The question of accurate diagnosis 
here therefore is of more than mere theoretical importance. The patient’s 
life may hang in the balance at times. Furthermore, the presence of the 
anomaly may materially influence the surgical procedure. If it be accurately 
demonstrated in advance that a pathologic process requiring nephrectomy is 
present in one of a pair of pelves, the other remaining unaffected, it is entirely 
possible where such conservatism is warranted, to resect the involved portion 
of the kidney with its pelvis and ureter, leaving the remainder to continue 
its normal function. 



A MODIFICATION OF THE OPERATION OF BUCKNALL 

FOR HYPOSPADIAS 

By Samuel Clark Harvey, M.D. 
of New Haven - , Conn. 

FROM THE SECTION OF SURGERY, YALE UNIVERSITT 

That the operative procedures for the cure of hypospadias, occurring at 
any point from the peno-scrotal junction to the glans, are not in any great 
degree uniformly successful, is indicated by the number and variety of proce- 
dures described. Churchman, 1 as late as 1920, reviewed twelve orthodox 
methods or groups of methods, submitted them to a critical analysis, and found 
them all deficient in one or more details essential to the success of any 
plastic procedure. 

For this criticism one is referred to the original article, but it may not be 
superfluous to state again the requisites of a plastic which may promise 
success. These are: (1) In case of failure the patient must not be left in 
a worse condition than originally. (2) Raw surfaces rather than cut edges 
must be secured for approximation. (3) Tension on tissue must be avoided. 
(4) Circulation of flaps must be preserved. (5) In general, flaps must be 
held without the aid of elaborate retention dressings as these are seldom 
efficient. (6) The repair of the actual defect should be done in one stage, as 
secondary attacks are always more difficult and less likely to succeed. (7) 
Flaps should be overlarge to allow for contracture in order to obtain a 
desirable late result. (8) The opportunity for infection should be reduced 
to a minimum. 

A study of the orthodox procedures in the light of this critique shows 
only one operation which is thoroughly sound, and that is Bucknall’s, 2 the 
principles of which were originally described by Landerer and Bidder. This 
procedure is simple and can be readily understood by reference to figure 1, 
in which (A) represents the lines of incision and (B) the turnback of the flap. 
The penis is then flexed upon the scrotum and the analogous portions of the 
urethral and cutaneous flaps approximated by the suture as shown in figure 2 
(A) and (A'). The actual reconstruction of the urethra is thus accomplished 
in one stage and the secondary operation consists only in freeing the penis 
from the scrotum as shown in figure 3 (a) and (c). This operation was 
applied by both Bucknall and Churchman to the peno-scrotal hypospadias, 
but has not been used in those defects present on the shaft or at the base of 
the glans which after all comprise the larger group. 

The advantages as stated by Bucknall are as follows : 

(1) The operation is performed in two stages, each of which can be 
rapidly accomplished. (2) The skin utilized to form the roof and floor of the 
new urethra is not dissected up or even touched ; consequently it retains its 
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vitality and does not tend to slough as when flaps are used for this purpose. 
(3) No sutures project into the lumen of the new urethra. (4) The skin 
of the roof and floor of the new urethra is respectively in continuity with 
the roof and floor of the previously existing one. There is in consequence 
no tendency to the formation of a fistula or a stricture at the site of the false 
meatus as so frequently happens when other methods are employed. (5) 
No buried sutures are necessary and the apposition of the broad raw sur- 



a b 

Fig. 1. — The original procedure of Bucknall. A. The lines of incision. 
B. The flaps turned back. 


faces afforded by the flaps on either side supported by the rubber tubing 
prevents any tendency to leakage. 

It is the purpose of this paper, to describe a modification of Bucknall’s ' 
method as developed during the attempts at the application of this procedure 
in two patients with hypospadias of the shaft of the penis. The conditions 
which were met and the methods employed are as follows : 

Case I. — H. B., a boy of thirteen, entered the hospital with a malformation 
of the penis which was present at birth. He had undergone an operative pro- 
cedure in another hospital some seven months previously, for a hypospadias 
opening directly beneath the glans at the point where the framum is usually 
found. Previously to that time he had had no difficulty with urination aside 
from the abnormal direction of the stream. Subsequent to the interference he 
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suffered from a great deal of difficulty in this respect; the urine appearing only 
in drops and requiring a long time and considerable effort to empty the bladder. 
There was also some dribbling and difficulty in retaining the urine so that he 
soiled his clothing most of the time. He entered the hospital for the relief of 
this condition and was otherwise normal. 

On local examination it was evident that an attempt had been made at a 
plastic repair, probably of the Duplay type. The prepuce was large and redundant 
over the dorsum but not fused beneath the glans and the frtenum was absent. 
Extending from the middle of the shaft to the glans was a scar resulting from 



Fig. 2. — A. Penis fixed to scrotum and new urethra in cross section. B. The same, showing 
glans'and meatus as restored by a modification of Bucknall’s operation. A. Suture in detail. 


the previous operation. At the distal end of the scar was a small opening situated 
at the base of the glans on the ventral aspect, from which an occasional drop of 
urine was seen to trickle. From this point there extended a groove along the 
ventral aspect ending in a small depression at the normal site of the urinary 
meatus. On attempting to pass a filiform bougie, a stricture was met directly 
behind the operative meatus. The operation had resulted in carrying the opening 
forward on to the ventral surface of the glans, but, by reason of the stricture, had 
resulted in a very much worse condition than that present previous to the 
interference, a not uncommon result from the type of procedure used. 

The indication for operation now seemed to be an attempt at cure of the 
stricture; consequently a filiform was introduced and an attempt made to dilate 
the stricture sufficiently to admit a urethrotome. It was found at once that the 
scar tissue and skin were so intimately adherent that inevitably such dilatation 
would at once rupture the urethra and adjacent 'skin, thus reproducing the 
hypospadias. There seemed no alternative to this, so the urethra was laid open 
as far as the scrotum and the first stage of the Bucknall procedure carried out. 
In other words, the anterior stricture was converted into a peno-scrotal hypos- 
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padias as a preliminary to the actual repair. The convalesence was uneventful 
and the patient left the hospital in eleven days, discharging urine through the 
new urethra without any difficulty. 

Four and one-half months later he was asked to return for the freeing of 
the penis from the scrotum. It was found that the opening of the urethra was 
at the base of the glans in the usual position of the framum and that the attach- 
ment of the scrotal flaps over the lower part of the glans had not held, inasmuch 
as the epithelial covering of that structure was not sufficiently thick to provide 
viable flaps. With the freeing of the penis, then, it was necessary to carry the 



Fig. 3.— a. Line of incision for freeing the penis from the scrotum, 
b. The suture line following the completion of the first stage, c. Appearance 
following the freeing of the penis from the scrotum and previous to the suture. i 


new urethra to its usual site of opening on the glans. The method of accomplishing 
this is shown in figure 4. The penis was finally freed from the scrotum as 
described in the second stage of the procedure and the anterior surface recon- 
structed. The patient had a somewhat protracted convalescence, interrupted by an 
alveolar abscess but was discharged from the hospital twenty-two days after the 
operation with the wound healed. He voided with a large stream from the new 
urethral opening in the glans. 

Case II. — G. C., a boy aged eleven, entered the hospital with a hypospadias 
a short distance beneath the glans and a complaint of bed-wetting. The past 
and family histories contained nothing of significance and the physical examination 
revealed no abnormalities aside from that noted, which had been present since 
birth. .The penis was of normal size and the prepuce short and retracted with 
a small canal at its lower edge. He was said to have been circumcised when an 
infant. The frtenum was absent and 1 cm. beneath the glans on the ventral aspect 
of the penis was the opening of the urethra. At the site of the normal urethral 
•opening there was a dimple which on probing was seen to open into a minute 
vestigial remnant of the urethra, leading through the glans to the ventral aspect 
of the penis. 
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Because of the facility with which a cure was accomplished in the previous 
case, the same procedure was carried out here. The urethra was opened to the 
scrotum, thus converting the deformity into a peno-scrotal hypospadias, and the 
first stage of the Bucknall done. Again there was difficulty in developing the 
flaps on the glans of the penis and consequently the new urethra ended just be- 
neath the corona. There was a slight amount of infection which rapidly subsided 
and the patient was discharged sixteen days later voiding satisfactorily through 
the new urethra. He entered the hospital again a month and a half later for a 
plastic to carry the urethra through the glans. A similar method to that used in 



the first case was employed but in this patient the tube of the skin was carried 
through the glans after dilating markedly the minute passage. The wound 
healed readily but with a small leak just beneath the glans. He was discharged 
fifteen days after the operation voiding freely from the new urethral opening 
in the glans with a few drops appearing at the site of the fistula. Because of 
attendance at school, he did not enter the hospital again until the following year, 
at which time the condition was much the same as on discharge. The penis was 
freed from the scrotum and the minute fistula touched with carbolic. The wound 
healed per primam and on discharge eleven days later there was no leak and a 
free passage through the reconstructed meatus. 

The methods of attack of these two cases were not ideal, inasmuch as 
they were extemporized at the time and arose in part from conditions unfore- 
seen. In two points in particular the rule for the proper performance of a 
plastic was transgressed. Firstly, the opening of the urethra to the base 
of the scrotum would, in the case of failure, leave the patient, theoretically 
at least, worse off than at the start. Secondly, the deferring of the recon- 
struction of the portion of the urethra lying in the glans until the second 
stage was incorrect in principle, and I believe inadvisable in practice. The 
original procedure of Bucknall caused the flap to be mobilized forward over 
the glans, but it was found practically impossible to raise flaps sufficiently 
thick because of the nature of the epithelial covering of the glans and as a 
result the urethral opening came to lie at the corona. 
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The remedies for these defective steps now seem obvious. In the first 
place, the hypospadias does not need to be converted into a peno-scrotal lesion 
as regards the urethra. It is only necessary to mobilize the skin flaps as in the 
original Bucknall procedure and the urethra may be let alone. The method 
of doing this is shown in figures 5 and 6. Secondly, the reconstruction of the 
portion of the urethra lying in the glans is done by a modification of the 
Mayo method; that is, by tunnelling through the glans and the introduction 
of a tube formed by skin flaps obtained from the scrotum. This is best carried 



Fig. 5 . — Hypospadias of shaft of penis, modification of Bucknall’s operation. A. Lines of 

incision. B. Formation of flaps. 


out during the first stage of the Bucknall procedure, and is shown in figures 
5, 6, and 7. In this manner skin flaps for the new urethra can be formed 
with a good pedicle without any rotation and with a minimum of damage. 
The tube so formed will, I am sure, “ take ” with uniformity. 

The procedures then, offering the greatest chance for success and accom- 
plishing the greatest degree of restoration to the normal in the various types 
of hypospadias are as follows : In a peno-scrotal hypospadias the procedure 
of Bucknall with the reconstruction of the portion of the urethra in the glans 
is shown in figure 7. In a hypospadias with the opening in the mid-portion of 
the shaft, the modification as demonstrated in figure 5 and in the coronal 
hypospadias that suggested in figure 6. 

Certain details are worth emphasizing. All skin flaps should be approxi- 
mated with broad surfaces of contact and this is best done by suturing over 
37 
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small rubber tubing as shown in figure 2 (A), (B), and (A'), and figure 3 
( b ). Sutures should not be tied too tightly but allowance made for the subse- 
quent swelling. The suture is a figure of 8, best done with fine silk, as shown 
in figure 2 (A), and not passed through the new flaps of the new urethra, but 
at the edge in such a fashion as to invert them. These sutures are removed 
in from four to six days. No buried sutures are used except in the tunnel 
flap for the urethra in the glans, where a few double zero catgut stitches are 
employed, chiefly to hold the flaps in approximation while the tube is being 
passed through the tunnel. The slit in the glans must be made overlarge, 



that there may be no choking of the tunnel flap when swelling takes place, and 
it is best to place a small soft rubber catheter through the penile urethra for 
48 hours to insure the patency of this. The catheter should be fenestrated 
in such a fashion as to insure flow, and, if there is any suggestion of blocking, 
removed at once, and if necessary a small glass female catheter inserted 
through the glans. 

The advantages of this procedure with its modifications are that it meets 
all the essentials of a plastic procedure and in such a fashion, that a successful 
result can be predicted with considerable assurance. In addition, it is not 
necessary to do an external urethrotomy for posterior drainage and the normal 
urination takes place in a few days after the first operation. There is no 
interference of the urinary tract in the second stage. Excessive swelling and 
oedema of the penis does not take place because the skin is slit to the scrotum 
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so that there is no constrictor effect and resultant exaggeration of the swelling. 
As a consequence of this stitches do not tend to cut out nor flaps pull apart. 
The disadvantage of the procedure is, as far as I can determine, mainly 
theoretical, and that the possibility of the growth of hair in the new urethra. 
The scrotal flap which alone may carry hair, should be cut along the median 
raphe, which is nearly if not quite hairless in most individuals. For one to 
whom this may seem an insurmountable obstacle, depilation by the X-ray 
offers a ready solution. 

Summary . — Modifications of the Bucknall operation for peno-scrotal hypo- 
spadias are described which make this principle applicable also to the penile 



and coronal malformation of the urethra. A method is described also for 
carrying the distal urethra through the glans, rather than on its under surface, 
as originally suggested. 
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BENIGN TUMORS OF THE STOMACH 

By John Douglas, M.D. 
of New York, N. Y. 

The occurrence of benign tumors in the stomach is rare in comparison 
with carcinoma of that organ. Its relative infrequency is shown by the fact 
that in 7500 autopsies in the Oubuchow Krankenhaus, only four cases of polyp 
of the stomach were found. (Quoted by Campbell.) Eusterman and Senty 
report 27 cases of benign tumor of the stomach under observation at the 
Mayo clinic between 1907 and 1921. During this period operations were 
performed on a total of 2168 cases of malignant disease of the stomach or a 
proportion of 1 to 78. Therefore 1.3 per cent, of all gastric tumors were 
benign. They call attention to the fact that even this percentage of fre- 
quency is relative, as during the same period 2285 additional cases of malig- 
nant neoplasms, the majority of them inoperable, passed through the clinic. 

During the period between 1910 and December 31, 1921, 170 cases of 
carcinoma of the stomach were operated on in St. Luke’s Hospital. There 
were four cases in which benign tumor of the stomach were found at opera- 
tion. One other case that had no operation is reported from autopsy. The 
following is a brief report of these cases : 

Case Reports : — Case I. — M. C. No. 108833, a woman sixty-seven years old, 
was admitted to the hospital, September 27, 1915. She gave a history of anorexia, 
dizziness, loss of strength and the loss of 14 pounds weight in the previous two 
or three months. She had slight nausea at times but never vomited. She com- 
plained of feeling heavy after eating and of frequent attacks of diarrhoea. Gas- 
tric analysis showed an absence of free hydrochloric acid. A radiograph, which 
was taken previous to her admission to the hospital, showed a peculiar mottling 
due to various filling defects throughout the stomach which was most marked 
in the pars media. This picture is now recognized as characteristic of gastric 
polyposis, as shown excellently in the radiograph of the case reported by Balfour. 

But as the case here reported was under observation previous to any report of 
similar cases, the diagnosis of carcinoma of the pars media of the stomach 
was made. 

An exploratory operation was done and the stomach found free from ad- 
hesions or induration, but palpation demonstrated the presence of small soft masses 
inside the stomach as if it were full of undigested particles of food. Incision 
through the anterior stomach wall showed almost the entire mucosa covered by 
adenomatous polypi, varying in size from a small pea to a large grape, most 
marked in the middle portion of the stomach. The masses were soft and friable, 
some single, some in bunches of three or four. A number of these polypi were 
ligated at the base and removed for examination. It was obvious, that, as 
practically the whole stomach was involved from the cardia to the pylorus, a 
resection was impossible. 

Radium treatment was attempted by means of enclosing 60 mm. of radium in 
a capsule to which a string was attached. The patient swallowed this capsule 
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and it remained in the stomach for six hours, her position being changed from 
time to time to bring the radium into contact with various portions of the stomach. 
That this was accomplished, was demonstrated by a number of radiographs which 
were taken with the patient in different positions. 

Microscopical report of the specimens removed is as follows : “ There is 
hyperplasia of the mucosa with congestion of the blood-vessels. The glands are 
greatly increased in number and in tortuosity, with many cystic dilatations in their 
ducts. Cylindrical cells line them. There is a small amount of fibrous stroma 
throughout the mucosa.” 

The patient had severe pain at times, following operation, vomited occasionally 
and for two or three weeks after operation had diarrhoea which was difficult to 
control. She left the hospital about a month after the operation but died three 
months later ; her pre-operative symptoms continuing and gradually becoming 
worse, up to the time of her death. 

Case II. — P. C., No. 114,979, a man forty-four years old, was admitted to 
the hospital, August 16, 1916. He never had any symptoms up to three or four 
months previous to his admission to the hospital. He then had indigestion and 
vomited three or four times during the three months when he ate solid food. He 
complained of no pain but lost 18 pounds in weight. Examinations showed a 
mass in the epigastric region and the radiograph a 24 hour residue and filling 
defect. Diagnosis of carcinoma of the stomach was made and gastric resection 
done. There was a large ulcerating carcinoma in the pyloric portion of the 

stomach, and at a distance from this carcinoma on the posterior wall of the 

stomach, separated from the edge of the carcinoma by an area of normal mucosa, 
was a papillomatous growth about one centimeter in diameter. 

This patient improved after operation, gained 27 pounds in weight and felt 
as well as ever, but shortly after this time he began to again lose weight and 
strength, and died about 15 months after operation of a recurrence. 

Case III. — W. D., No. 133,514, a man fifty years old, entered the hospital, 

February 7, 1919. He gave a gastric history of eight months duration. There 

was retention of bismuth in the stomach for six hours and a filling defect of the 
lesser curvature, but no mass could be felt. Pre-operative diagnosis was gastric 
carcinoma. Operation revealed a large callous ulcer on the lesser curvature which 
was adherent to the surrounding structures and a gastro-enterostomy was de- 
termined on. The interior of the stomach was examined through the gastro- 
enterostomy opening. A papilloma about 1.5 cm. in diameter was found attached 
to the anterior wall of the stomach near the pylorus, surrounded by normal 
mucous membrane. The papilloma was excised and its base sutured with chromic 
catgut and a posterior gastro-enterostomy performed. Pathological report showed 
a characteristic adenopapilloma of the stomach. The patient vomited a large 
amount of brownish fluid, evidently containing blood, for several days following 
the operation. He had repeated attacks of hiccough and died on the ninth day 
after operation. Whether the post-operative hemorrhage was from the base of 
the papilloma, his ulcer, or the gastro-enterostomy stoma, was never determined, 
as no autopsy was permitted. 

Case IV. — K. S., No. 135,150, a woman fifty-two years old, entered the 
hospital, April 28, 19x9, with a four months’ history which was characteristic of 
cholelithiasis. At operation a large stone and several smaller stones were found 
in the gall-bladder and a cholecystectomy was done. On the anterior wall of 
the pyloric portion of the stomach was a small white subserous tumor about 
.5 cm. in diameter which was excised, apparently a fibroma. Macroscopically, the 
tumor seemed circumscribed, but microscopically could be seen invading the 
muscle tissue on all sides and contained a small area of cystic degeneration at its 
periphery. Diagnosis was fibroma of the stomach wall. 
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The first case reported of gastric polyposis presents, according to Euster- 
man and Senty, the rarest form of benign tumor of the stomach, the only 
case reported in their article being the one described in detail by Balfour, 
in which case the multiple polypi appeared to be confined to the pyloric end 
of the stomach. In writing of this case, Eusterman states that Carman had 
only seen two cases in 50,000 Rontgen-ray examinations of the stomach, one 
case reported by Balfour and the other by Meyer. H. E. Ruggles has also 
reported a case of “ Unusual Gastric Polyp.” This tumor was described as 
of papillomatous rather than adenomatous structure. 

J. N. T. Finney and J. Freedwald have reported two cases of gastric 
polypi which had undergone malignant degeneration. This is of interest in 






Fig. 1. — Case I. Gastric polyposis. High power. 

connection with Cases II and III, in the series reported in this article. In 
Case II, a single papilloma was found in the patient operated on for carci- 
noma. While at a distance from the carcinoma, it is not impossible that the 
carcinoma originated in another papilloma of the stomach, although this can- 
not be proved. In Case III, the papilloma was at a distance from a large 
callous ulcer on the lesser curvature. This patient died as a result of his 
operation. No autopsy was allowed and it is not known whether the ulcer 
was carcinomatous or not. In the two cases reported as “ gastric polyposis ” 
by Finney and Friedenwald, there was a single papillomatous mass in each 
case. In both cases carcinoma had developed, and as these cases differ both 
macroscopically and microscopically from the multiple polypoid growths 
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described in Case I and in the reported cases of Balfour and Meyer, they 
should not be reported as gastric polyposis. 

Macroscopically the tumors found in gastric polyposis appear smoother, 
are more sessile than the papillomatous growths, and resemble grossly polypi, 
such as are found in the uterus or nasal cavity. Microscopically the difference 
is well described by the following report by Dr. L. C. Knox, resident patholo- 
gist of St. Luke’s Hospital. This report also explains why the papillomatous 
growths are apt to become malignant while the polypoid growths are less 
likely to do so. 

“ In the polypoid adenoma from Case I, we have small, rounded, sessile 
tumors, the surface covered with rather shallow glands showing only hyper- 





Fig. 2. — Case III. Adenopapilloma. High power. 

plasia extending not below the muscularis mucosa and composed of com- 
paratively regular acini, lined with epithelium which is hyperplastic but closely 
resembles the mucosa of the normal stomach and show no tendency to infil- 
trate. These cells are distended with very large quantities of mucus which 
also covers the surface. (Fig. i.) The specimen of papillary tumor from 
Case III has a small base, is composed of extremely irregular glands, lined 
with epithelium which does not resemble the normal and tends to produce very 
little mucus, the greater portion of the cell body being occupied by the 
nucleus which is itself large, irregular, and deeply stained. Although infil- 
tration of the basement membrane cannot be seen, the acini are comparatively 
elongated and irregular and this frequently suggests infiltration where it 
cannot be proven.” (Fig. 2.) 
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The following case report of a patient dying in the medical ward of the 
hospital in the service of the late Dr. A. W. Hollis, is of considerable interest 
in relation to the degeneration of benign papillomata : such as is described in 
the cases of Finney and Friedenwald : 

Case V. — H. S., No. 136,341, a man thirty-eight years of age, was admitted 
to the medical ward of the hospital on June 23, 1919. He complained of pain in 
the abdomen, relieved by food. He never vomited. He had marked weakness 
and had been unable to work for the previous six or seven months. There was 
an absence of free hydrochloric acid in the stomach, there was blood in the 
stools, and a radiograph showed two areas of lessened density in the stomach but 
no diagnosis was made. There was no six-hour gastric residue. His haemoglobin 
was 29 per cent, and red blood cells, 2,800,000. Morphology of the blood showed 
pernicious anaemia. He improved while in the hospital under transfusions and 
other treatment, and left the hospital after three months to go to the country and 
convalesce. He returned three months later to the hospital. Although his anaemia 
was much improved, he still had blood in his stools and no free hydrochloric acid 
in the stomach. About one month after admission he developed a high temperature, 
some abdominal rigidity and finally died, 22 days later. At autopsy it was found 
that he had a low grade peritonitis which had apparently spread from a' small 
perforation in the stomach. There were a number of papillomata growing from 
the stomach mucosa. And the most interesting finding was that while micro- 
scopical examination of these papillomata indicated no malignancy, the regional 
glands showed carcinomatous metastases. 

The last case reported, Case IV, that of fibroma, was a purely accidental 
finding, as it caused no symptoms, the patient being admitted and operated 
upon for cholelithiasis. These tumors, however, frequently attain a large size. 

Histologically, benign tumors of the stomach may be of almost any type. 
In Eusterman’s series there were three leiomyomata, three adenoleiomyomata, 
four fibromyomata, five fibromata, four haemangiomata, two dermoids, one 
case of polyposis, two adenomata, two adenomatous polypi and one case of 
multiple papilloma. 

Myomata of the stomach are apparently among the most common of 
benign tumors as, in addition to the ten cases of different types of myoma 
reported by Eusterman and Senty, Farr and Glenn collected 84 cases in 1913, 
and F. Nasetti in 1914 brought the number of cases of leiomyomata of the 
stomach reported up to 140. These tumors may reach a large size, as the one 
of 6000 gms., reported by Peris and Neelsen, and are apt to become cystic and 
undergo sarcomatous degeneration. In addition to tumors of the histological 
types previously mentioned, lipomata, usually of small size, have been reported 
by Virchow, Von Russdorf and Benaky. They may be single or multiple. 

In the vast majority of cases pre-operative diagnosis is not made, as there 
is little that is characteristic, with the exception of the radiographic picture 
caused by gastric polyposis. In many instances the tumor is found as a 
result of an operation for some other condition, although pyloric stenosis 
may be caused, and Wade has reported a case in which intussusception into 
the stomach and the duodenum was due to a pedunculated fibro-adenoma. 
Cases in which an adenomatous polyp obstructed the pylorus have been 
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reported by Tuffier, Chiari, and by Cornil as early as 1863, and by Chaput, 
Gibson, and Blake. Fenwick reported a case in which four pedunculated 
adenomata of pigeon-egg size, attached near the pylorus, caused partial 
obstruction. In addition to causing pyloric obstruction such adenomatous 
polypi may cause continued hemorrhage of a sufficient degree to resemble 
pernicious anaemia and undergo carcinomatous degeneration, as shown by the 
case record and autopsy reported in this article, Case V. 

Portions of polypi have been found in the stools, vomitus and lavage from 
the stomach and diagnosis made thereby. There is usually achylia gastrica 
as a symptom in the various types of polypoid growths in the stomach, and 
the vomitus or lavage return frequently contains a large amount of mucus 
and attention has been called to the peculiar egg-white appearance of this 
mucus. Benign tumors of the stomach may occur at any age, and in Euster- 
man and Senty’s series, an equal number of cases were found in patients above 
and below the age of forty. 

Summary. — 1 . Five cases of benign tumor are reported. One of multiple 
polyposis, three of papillary adonema, of which one had undergone malignant 
degeneration, and one fibroma. The patients’ ages varied from thirty-eight 
to sixty-seven. 

2. Almost any type of benign tumor which might take its origin from 
the different stomach layers may be found. The various forms of myomata 
have been most frequently reported and appear to attain the largest size. 
Multiple gastric polyposis is the least frequently met with. The myomata 
and fibromyomata may become cystic or undergo sarcomatous degeneration. 
The papillary adenomata may c become carcinomatous. There is a histo- 
logical difference between the true multiple polypoid tumors and the 
papillary adenomata. 

3. A pre-operative diagnosis is infrequently made, the smaller tumors 
usually causing no symptoms. The radiographic appearance of gastric poly- 
posis, and the achylia gastrica with the egg-white mucus in the lavage return, 
however, is characteristic of this lesion. In other forms of benign tumor the 
symptoms or diagnosis may depend on a palpable tumor, ansemia due to 
repeated hemorrhages, or the appearance of a portion of the tumor in the 
vomitus, stool or lavage return. Symptoms of pyloric obstruction may result 
from a tumor in the region of the pylorus. Intussusception through the 
pylorus has been reported in two cases. 

4. There is nothing characteristic or diagnostic to be learned from gastric 
analysis except in multiple polyposis, as it varies from achylia gastrica 
to hyperacidity. 

5. Radiographic examination shows a six-hour residue less frequently 
than in cases of carcinoma except in the case of tumors which obstruct the 
pylorus. A large tumor would cause the same radiograph picture as is shown 
by a carcinoma. Occasionally a persistent defect might cause the suspicion 
of a tumor as in Case V. or an extragastric tumor may cause a defect in the 
outline of the stomach. 
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6. A generalization or summary of the operative indications is difficult, 
as benign tumors differ in histology, size, as fo whether they are extrinsic, 
intrinsic, infiltrating or pedunculated, are symptomless or causing any of the 
symptoms described, or are of the types which may undergo malignant 
degeneration. Surgical removal of the tumor should be done when indicated 
by symptoms, or when diagnosis can be made either before or at the time 
of operation. With the exception of those cases in which multiple tumors 
are present, the technical difficulty is usually less than in malignant disease, 
because of absence of infiltration and ulcerations, and metastases in regional 
glands. The ultimate prognosis is better, as if the benign tumor is success- 
fully removed, recurrence will not occur. 
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GALL-BLADDER DISEASE IN CHILDHOOD 
By Edward Leland Kellogg, M.D. 
of New York, N. Y. 

Gall-bladder infection has usually been considered a disease of middle 
age. It is the purpose of this paper to show that the condition is by no means 
as infrequent in early life as supposed, that it can usually be diagnosed if kept 
in mind, and to review the literature of the subject. 

In September, 1921, the following case came under my care in Gouver- 
neur Hospital. 

Case Report. — J. B., female, aged eleven, born in Poland. Family history 
negative. Previous history: One previous attack, never had typhoid nor other 
infectious disease. Present illness commenced three days ago with constipation, 
nausea, vomiting and general abdominal pain, most severe in upper right quadrant. 

Examination. — Temperature 100.4, pulse rapid. The child was evidently in 
severe pain which was referred to the epigastrium and upper abdomen. There 
was general tenderness more marked about the navel and under the right costal 
arch, and general rigidity particularly of the upper right rectus. There was 
no jaundice. 

Immediate operation was performed. Through a right rectus incision the 
appendix and gall-bladder were inspected and excised. The former was thick- 
ened and adherent. It was evidently the seat of chronic inflammation. The 
latter was thickened, oedematous, imbedded in adhesions, and contained thick dark 
bile with fifty-two gall-stones, several of them the size of a pea. Recovery was 
uneventful and complete. 

This experience led to a review of the literature of cholecystitis and chole- 
lithiasis in childhood, starting with a report by Gibson 1 in 1722. Sixty-four 
cases have been collected. It is probable that there are many others which 
have not been recorded. 

In the United States no attention has been paid to the subject beyond a 
recent valuable paper by Farr 48 (1922) and the case reports of Eisendrath 40 
in 1917. In England Thompson 28 (1898) and Still 29 (1899) have written 
briefly but interestingly on the subject and Thudichum in his treatise on 
gall-stones (1863) discussed the etiology. 

In Germany a few cases have been reported and a brief review was 
published by Kliautz 41 in 1913. 

The French writers have given more attention to the subject and the 
papers of Massie 19 (1880), Mercat 22 (1884), Serveniere 42 (1889) and 
Mangin 15 (1869) are worthy of study. 

The appended table presents a summary of sixty-three cases abstracted 
from the literature of the subject together with the author’s case now reported. 

Statistical Summary. — Sex. — Male, 25; female, 18; not stated, 21. 
Total, 64. 
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Table Presenting Summary of Abstracted Cases 
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GALL-BLADDER DISEASE IN CHILDHOOD 


Ages. — Foetus (8 months), i; newborn, 7; very young, 1; infant, 3; 
child, 1; less than 1 year, 6; between 1 and 5 years, 7; between 5 and 10 
years, 13; between 10 and 15 years, 25. Total, 64. 

Calculi. — Present, 44; absent, 10; not stated, 10. Total, 64. 

Jaundice. — Present, 16; absent, 16; not stated, 32. Total, 64. 

Cholecystitis. — With stones, 12; without stones, 11; absent, 4; not 
stated, 37. Total, 64. 

A study of these reports which cover the literature up to the present time 
shows that we can place the cases in three groups : Gall-stones in early infancy, 
gall-stones of later childhood, acute infections of the gall-bladder of hsemato- 
genous origin. 

Still 29 has the following to say of the first group : 

“ As regards the etiology of gall-stones in childhood, one point seems to 
be of special importance, namely, the much greater tendency to formation of 
gall-stones during early infancy than in later childhood. It seems quite cer- 
tain that in many, if not in all of the newborn cases, the calculi have actually 
been formed during intra-uterine life. 

“ It would appear therefore that some condition is present during intra- 
uterine life and early infancy which particularly favors the production of 
biliary concretions. This condition is perhaps to be found in the tendency 
to stagnation of bile in the gall-bladder which seems to exist at this period. 

“ In making a considerable number of autopsies on infants it has struck 
me, as it seems to have struck several of the writers on the anatomy of child- 
hood, that the bile in the gall-bladder is often very viscid in early infancy, and 
such a viscidity would naturally favor, if indeed it be not the result of stag- 
nation. That a mechanical hindrance which causes a stagnation of bile may 
be associated with the formation of calculi is shown by the cases in which 
a narrowing of the common duct was associated with the presence of calculi. 
Moreover, a potent cause of stagnation may exist in the muscular inactivity 
of this period : the contractions of the diaphragm in particular are probably 
completely in abeyance during intra-uterine life and the general movements 
of the body are extremely slight.” 

There are three cases in this group in which at autopsy the common duct 
was found to be obstructed. It is possible that a similar lesion in other cases 
has been overlooked. 

The cholelithiasis of later childhood does not appear to differ from that 
in adults. It is apt to be wrongly diagnosed because we are prone to regard 
gall-bladder infection as a disease of middle age. The possibility being kept 
in mind, it should offer only the ordinary difficulties of diagnosis. 

Acute infections of the gall-bladder without the presence of gall-stones 
have been particularly stressed by Farr. Apparently it is usually a result of 
bacteriiemia secondary to some other infection, but in some of the cases no 
other infection could be found. It is necessary to remember that it may 
occur, as it creates a surgical problem of great importance. 
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The observations gathered are sufficiently numerous to indicate the impor- 
tance of considering this affection, which is barely touched upon by the 
classical authors of diseases of childhood, and to lead to the conclusion that 
it is not so rare as has been generally believed. 

Summary. — Sixty-four cases are reported. They are grouped under three 
headings : Cholelithiasis of early infancy. Cholelithiasis of later childhood. 
Cholecystitis without gall-stones. 

Cholelithiasis in the newborn appears to be due to an unknown foetal 
pathology and is usually fatal. 

Cholelithiasis of later childhood does not differ from that in adults, but is 
often wrongly diagnosed because this lesion is not considered. 

Cholecystitis without gall-stones is an important surgical problem. 
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COMBINATION ILEUS, OR THE COINCIDENCE OF TWO 
INTESTINAL OCCLUSIONS 

By Karl Sciilaepfer, M.D. 

of Baltimore, Md. 

FROM THE SORGICAL CLINIC OF THE JOHNS IIOPKINS UNIVERSITY AND TIIE JOnNS HOPKINS HOSPITAL 

Combination ileus has been defined by Hochenegg as the coincidence of 
two acute occlusions of the intestinal tract, one being primary, but becoming 
clinically evident only on the appearance of a secondary, superimposed occlu- 
sion. The reciprocal action of these two obstructions may cause a variation 
in the development of the clinical picture. The primary cause of the occlu- 
sion may be an obturation — a fecal impaction, a gall-stone, a foreign body, 
a new growth; or we may find a strangulation of the gut — incarceration, 
volvulus, band, diverticulum, in both instances a mechanical ileus. A paralyzed 
intestine in a case of peritonitis may also act as a primary cause (dynamic 
ileus). The secondary cause of the occlusion, situated in most instances 
oral to the primary cause, is generally an old hernia, presenting the clinical 
signs of incarceration; but it can also be an additional internal strangulation 
(hernia, band, volvulus). Clinically, a complete obstruction is present at one 
place ; a second coexistent may only be suspected. 

The first clinical impression is that of a complete occlusion at the point, 
where later on one cause of a combination ileus is discovered ; the underlying 
pathological findings do not confirm the diagnosis as complete. In such 
cases at the time of first operation the changes at the place of apparent 
obstruction explained the symptoms to the satisfaction of the operator. The 
persistence of the ileus symptoms demonstrates that in these cases a second 
complete obstruction must be present distal (aboral) to the first one removed 
at the first operation. A second or even a third operation is necessary, until 
the real primary factor is eliminated. These different surgical procedures 
follow one another generally within a few days, exceptionally within months. 
This clinical entity of combination ileus has not been given the place in the 
literature which it deserves because of the prognostic outlook for the patient. 
The incidence of these cases is not so uncommon as the relatively few refer- 
ences in the literature might lead us to believe. The importance of accurate 
knowledge of the clinical picture of this special form of ileus justifies a brief 
review of the literature, together with a report of some personal experience ; 
and it is hoped that this essay may arouse more interest in an important form 
of intestinal occlusion and be an impetus for the publication of more cases. 

Historical Notes . — A review of Hochenegg’s observation might form the 
starting point. Its record is impressive and gives a vivid illustration of falli- 
bility in the diagnosis of this form of ileus. It also demonstrates the correct- 
ness of the nomenclature introduced by Hochenegg. 
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Case Report . — A man, fifty-two years of age, had suffered for years from 
flatulence and indigestion. Constipation became more marked. A stay in Carls- 
bad did not bring relief. During the summer of 1893, the patient often had 
attacks of colicky pains of short duration in the left upper quadrant of the 
abdomen. In October, 1893, following a heavy meal, patient developed the symp- 
toms of an acute intestinal occlusion. The diagnosis of a new growth at the 
ileocecal angle was made. A laparotomy was performed (Hochenegg) and a 
band was found constricting the lowest part of the ileum three finger-breadths 
above the ileocaecal junction; the colon was empty. This band was resected 
and an enterostomy of the dilated small intestine was found suitable. Unevent- 
ful recovery followed. The enterostomy fistula closed spontaneously. 

In April, 1894 (six months later), patient had vomiting spells of one to 
four days duration. For intervals of two to four v r eeks he was without any 
symptoms. These symptoms of obstruction were attributed to a kinking and 
narrowing of the intestine by scar-tissue at the site of the former enterostomy. 
The persistent symptoms necessitated a resection of this part of the small gut 
in January, 1895. A marked hypertrophy of the wall of the transverse colon 
as compared with the musculature in the sigmoid flexure was noticed at this 
operation. No further attention was paid to this unusual fact. Patient made 
a rapid and uneventful recovery. 

In September, 1895 (eight months after the second operation), new' symp- 
toms of acute intestinal obstruction recurred; vomiting spells were accompanied 
by diarrhoea. A third laparotomy was performed in February, 1896. An 
encircling hard new growth at the splenic flexure of the transverse colon was 
found. Patient died a short time after this operation. 

This tumor, in its early stage, was presumably the primary cause of all 
these ileus-attacks. A second, accessory factor, oral to this first one, was 
superimposed, and predominated in the clinical picture, so that the primary 
cause was twice missed. 

For cases in which the secondary superimposed factor is a hernia Broca, 
Schmidt, and Clairmont have proposed the term pseudo-incarceration. In 
these cases the hernia, present for years, becomes suddenly incarcerated as 
the result of the accumulation of contents due to stasis and the subsequent 
peristalsis and anti-peristalsis caused by an acute internal intestinal obstruc- 
tion distal to the hernia. This primary cause may be a dynamic one, as in 
a case of peritonitis with paralysis of the intestines. Generally we encounter 
a mechanical obstruction (obturation). At the beginning of this acute illness 
the vascular disturbances are not conspicuous. An impacted fecal mass, a 
huge gall-stone, a foreign body, a pedunculated growth arising from the 
intestinal wall (an invagination), or an encircling new growth is found. In 
a second series of cases in which a strangulation is the primary cause of a 
combination ileus the vascular symptoms are predominant; in this type the 
clinical picture is more alarming. A band, a diverticulum, or a twisted loop 
of intestine may cause stasis in a hernia situated oral to this point. A second 
hernia (internal) of the abdominal wall or through an abnormal opening in 
the mesentery or the omentum may cause a strangulation. The efferent part 
of the whole loop in a hernia of long standing may become twisted (volvulus). 

In all cases of combination ileus this primary factor becomes evident 
rather slowly, so that most of the clinical features of an obstruction are 
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concentrated on the additional, second factor (hernia) • situated oral to the 
primary one. Any strangulation (band, volvulus) can form the secondary 
incident, which so often is the only one seen at the time of the first operation. 
Necrosis and perforation of the most damaged area of the intestine occur in 
the more acute cases, if the operation does not remove this obstruction. The 
simultaneous occurrence of a volvulus with a strangulation of a long-standing 
external hernia formed the subject of special papers by Knaggs and Miller. 
In an exhaustive article, Finsterer modified the classification previously 
put forth by Clairmont. Recently Block reviewed the literature of this 
interesting symptom-complex. 

Clinical Picture . — In a first series of cases there is a rupture of long 
standing in the abdominal wall, with or without the wearing of a truss for a 
long period of time. In all these cases the hernial ring is quite large; in a 
ventral hernia the sac is often multilocular — found generally in obese persons. 
The onset of intestinal obstruction is sudden, with projectile vomiting, becom- 
ing feculent within a short time (two or three days) ; distended abdomen, 
which is painful all over, especially around the rupture. The hernia shows 
the clinical signs of incarceration; the sac is tightly filled with content, very 
tender on palpation, irreducible. In more advanced cases fluid can be de- 
tected in the flanks. With the diagnosis of incarcerated hernia the operation 
is started. In many cases recorded in the literature the surgeon, in seeking 
an explanation of the clinical symptoms, is apparently satisfied with the 
examination of the hernial content, of the afferent and efferent loops and the 
adjacent mesentery. A radical operation for hernia is performed. The 
persistent vomiting, the absence of flatus and bowel movement, together with 
increasing signs of peritonitis make a second exploratory laparotomy advi- 
sable. On thorough reexamination of the abdominal viscera the primary 
cause of the ileus is found either in the form of an obturation (a gall-stone, 
coprolith, foreign body, a slowly growing benign or malignant tumor), or as a 
strangulation of a loop of intestine by a band, a volvulus, or an internal 
incarceration. This primary cause almost always lies distal to the secondary, 
superimposed one. In a case of volvulus the external, apparently incarcer- 
ated hernia might be situated oral to the distal loop, or form a part of it 
(Miller). In the presence of two hernias the second (distal) one is gener- 
ally small (Clairmont). An abnormal opening in the omentum or the mesen- 
tery, or a band (Meckel’s diverticulum) may be the cause of strangulation. 

Case Report . — In a personal experience, a woman sixty-seven years old 
was sent to the hospital with the diagnosis of acute intestinal obstruction. For 
three days the typical clinical picture was present. No gas or stool was passed 
for' three days before her admission to the hospital. Repeated enemas were 
ineffective. The patient was very stout, with a diffusely distended abdomen. 

A huge, tense para-umbilical hernia was present, very tender on pressure; and 
this point was the seat of the most intense pains. The obesity of the patient 
made an examination of the abdomen very difficult. With the diagnosis of 
incarcerated para-umbilical hernia the laparotomy was begun. Several distended 
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coils of small intestine were found to be fixed to the internal wall of the hernial 
sac, but they did not show any evidence of vascular disturbances (pseudo- 
incarceration, Clairmont). Further examination of the abdomen was found 
to be necessary and the incision was enlarged. A huge gall-stone was dis- 
covered, impacted in the lower ileum. This stone was removed by cnlcrotomy 
and the hernia repaired. The patient made an uneventful recovery. 

The gradual dilatation of the intestine oral to the obstruction caused a 
gradual enlargement of the loops fixed in the ventral hernia, with consequent 
occurrence of more and more pronounced symptoms of incarceration at the 
point of rupture. 

Following herniotomy in any case of incarcerated hernia, a thorough 
examination of the ringmarks on the gut, and of the afferent and efferent loops 
of intestine, together with the adjacent mesentery, may give valuable infor- 
mation as to the real causative factor of the obstruction, and as to whether 
further exploration is necessary. Thus, in a case published by Clairmont, a 
blue intestinal loop was pulled through the ring into the wound, proving that 
a circulatory disturbance was present within the abdomen and not only at the 
hernial orifice. A strangulation of a large convolution of small intestine in 
a tag of omentum fixed inside the internal ring of the hernia was the primary 
cause. In one of Miller’s cases, when the afferent loop was inspected after 
the incision of the strangulating hernial ring, it was found to be bluish. A 
volvulus of 360° inside the abdomen had caused the secondary hernial incar- 
ceration. Miller quotes a case of huge inguinal hernia extending down to the 
knee, in which a volvulus inside the sac was superimposed on a second one 
in the abdominal cavity. 

In any operation for incarcerated hernia, when the vascular disturbances 
in the incarcerating area do not correspond with the severity of the clinical 
picture, or when more marked changes point to an obstruction inside the 
incarcerating ring (size of loops, coloration of gut and mesentery), another 
(primary) cause should be suspected. Further thorough examination of 
the intestines in the direction of the rectum is then strictly indicated. 

In this first, most common type of combination ileus, we have a cause of 
obstruction, externally visible (hernia), predominating in the clinical picture, 
associated with an internal cause, which is discovered only at the time of 
operation (laparotomy). The inconsistency in the findings of the pseudo- 
incarcerated hernia is an indication for further exploration inside the abdo- 
men. It may be, that following the repair of the hernia the symptoms of ileus 
do not subside; under these circumstances a second operation is urgent, for 
the changes within the hernial sac are less pronounced, when there is early 
surgical interference. The longer operation is delayed, the greater are the 
vascular disturbances in the second, superimposed obstruction — the incarcer- 
ated external hernia. 

In a second group of cases of combination ileus no externally visible cause 
of obstruction can be seen. The abdomen is distended, tender all over, with 
perhaps loops of intestine showing increased peristalsis. Vomiting is constant 
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and is accompanied by hiccough and nausea. The liver lies higher than usual ; 
its area of dullness is diminished. In cases of longer standing the signs 
of peritonitis are predominant, so that the cause of this peritonitis is only 
recognized at the time of operation. This is well illustrated in a second 
personal observation. 

Case Report. — P. W., white man, thirty-three years old, was admitted to 
the hospital on June 12, 1916, with acute peritonitis. Family history, unimport- 
ant. Past history, always in good health up to the present illness. Patient 
has had a left inguinal hernia since he was twelve years old, on account of which 
he was exempted from military service. Present illness : June 10, 1916, patient 
was suddenly seized with intense pains in the abdomen, which lasted for a short 
time. They gradually decreased in intensity, with exacerbations at intervals of 
some hours. He had several attacks of vomiting. Next morning (June nth) 
the pains and vomiting still persisted. A doctor was summoned, who made a 
diagnosis of acute gastro-enteritis. He ordered rest in bed with local applica- 
tion of hot compresses, to be changed very frequently. On June 12th patient 
localized the pains in the region of the bladder and complained that he was 
troubled with a desire to urinate frequently. He passed water at short inter- 
vals. No vomiting, but there was eructation. Later the doctor remembered 
to have felt a slight resistance on the left side just above Poupart’s ligament 
next to the bladder. Catheterization performed by the family physician revealed 
an empty bladder. There was no flatulence or bowel movement for two days. 
Last defecation was one hour before the onset of the present illness. 

General Examination. — Temperature, 38.3° C. ; pulse no. Patient was lying 
in a passive position in bed; face flushed, conjunctiva: injected, no jaundice of 
the sclera; tongue, white, coated, dry. no enlarged tonsils; neck normal. Exam- 
ination of the chest was negative; urine, no albumen, no sugar. 

Local Examination. — Abdomen distended in the lower half, flat in the upper 
half, with muscular rigidity all over, more pronounced in the lower part. On 
percussion there was tympanitic sound everywhere except in the flanks and 
above the symphysis and Poupart’s ligament. The liver dullness was not increased ; 
the lower border lay above the costal margin. In the left scrotal sac was an 
irregularty shaped mass the size of a lead pencil, running with the cord to the 
external inguinal ring, and passing into the inguinal canal. It could not be 
reduced ; it was not tender on pressure ; no change was noticed when patient 
coughed. Rectal examination was negative. 

Diagnosis. — Appendicitis, acute; peritonitis, circumscribed; left inguinal her- 
nia, indirect, irreducible. 

Operation. — Ether. A McBurney incision was made. When the abdom- 
inal cavity was opened a bluish, distended intestine was seen. Blood-tinged fluid 
was present. This was indicative of intestinal obstruction. The incision was 
then closed temporarily. A midline incision was made, large enough to give a 
good exposure. The following condition, shown in the accompanying Fig. x, 
was found : A loop of small intestine was strangulated in a slit of the greater 
omentum, which extended down into the left inguinal canal. With its medial 
border, this tag of omentum was fixed inside the left internal inguinal ring. 
The afferent loop of intestine was distended, the efferent loop collapsed distal • 
to the incarceration. The loop was bluish, the mesentery also cyanotic and oedema- 
tous. In order to liberate the intestinal loop the omentum was cut on one side 
after clamps had been applied on each side. But a portion of this 40 cm. long 
loop was caught within a properitoneal hernia on the left inguinal side. The 
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distended loop produced a protrusion of the peritoneum into the abdominal 
cavity (Fig. i). As an incarceration was present a reduction was impossible. 
Following the herniotomy this loop became free. There was a deep impression 
in the gut at the point of strangulation, and the serosa was dull. The peristaltic 
waves did not pass over this area. The whole loop was wrapped up in hot 
saline compresses. The greater omentum was followed to the left internal 
inguinal ring, where a medial part was found to be adherent to the anterior 
abdominal wall. This was cut off. The lateral portion extended down into 



Fig. i. — S howing the protrusion into the abdominal cavity, caused by the under- 
lying distended loop of intestine. 


an inguinal hernia. By using considerable force it was liberated. In order to 
shorten the operation the opening in the internal ring was closed from the inside 
without renioval of the sac. The loop remained blue, and there was no evidence 
of peristalsis. It was decided, that resection of the whole loop was necessary, 
and a side-to-side anastomosis was performed followed by toilet of the abdom- 
inal cavity with removal of all bloody fluid. Closure of the abdominal incisions 
in four rows and bandage completed the procedure. 

Patient stood the operation well. 

Post-operative Course . — Patient made an uneventful recovery and was dis- 
charged twenty-six days after the operation without any abdominal discomfort. 
One year later patient was seen in perfect health. 

Schnitzler reported an analogous case with the coincidence of a long- 
standing incarcerated right femoral hernia in a woman sixty-eight years old, 
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in which at the time of the first operation only the incarceration of the hernia 
was relieved. The persistent symptoms of ileus necessitated a second laparot- 
omy. A loop, partly incarcerated before the first operation in the hernia, 
was found constricted in an opening of the greater omentum. This case, 
although belonging to our first group, is more instructive when presented 
together with our personal observation of the second group. 

In our second personal case the slit in the greater omentum was large 
enough to allow the passage of a normal distended small intestinal loop. 
This opening in the omentum may be either a congenital one as present also 
in the mesentery, or the end-result of a trauma following a sudden fall, with 
injury (tearing) of the omentum at the site of the. slit. This mechanical 
agent may act either from the outside through the abdominal wall, or it may 
be the result of a sudden stroke of a filled intestinal loop against the omentum, 
attached on one side to the stomach, on the other to the internal inguinal ring. 
Even without this special predisposing factor formation of an opening may 
occur. The properitoneal hernia was probably present for a long time. 
Generally it is accompanied, as in our case, by a congenital inguinal hernia 
(Kronlein). This secondary sacculation is gradually formed by repeated 
reposition en bloc of an inguinal hernia. The constant pushing of the 
abdominal content (omentum) within the inguinal canal against a truss 
may form an additional factor. In our case the patient asserted, that on lift- 
ing or straining the left hernia became larger. For a long time he wore a 
truss. In our case, as in Schnitzler’s, the opening in the greater omentum 
was not in itself responsible for the occlusion. The occlusion resulted from 
a part of the same loop of small intestine being caught in the properitoneal 
sacculation (in Schnitzler’s observation: femoral), this factor acting simul- 
taneously with the kinking of this loop in the slit of the omentum. The con- 
tents, accumulating in the afferent loop, first caused the incarceration of the 
properitoneal hernia. The same vicious circle distended the afferent loop 
in the opening of the omentum more and more and constricted the efferent 
loop and mesentery : the combination ileus became a fact. In Schnitzler’s case 
Clairmont thinks that the internal strangulation in the omental slit was the 
primary factor, and the incarceration of the hernia, resulting from an 
increased stasis of the bowel movement, with the consequent increase in peri- 
stalsis and antiperistalsis making the hernia irreducible, a secondary one. 
Finsterer assumes that the incarceration of the hernia was the primary factor, 
with a secondary internal strangulation. Undoubtedly we are confronted 
in these two cases with the alternating ill effects of two causes of the hernia, 
which bring about a relative fixation of the loop beyond the opening in the 
omentum. Increased peristalsis and antiperistalsis are powerless to counteract 
this condition. In this way is caused the incarceration of the primarily irre- 
ducible hernia simultaneously with an internal strangulation of the whole 
loop of intestine within the slit of the omentum. 
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In our second group of combination ileus both causes escape our physical 
examination previous to operation. The clinical symptoms point to an intes- 
tinal- occlusion. Close examination' of the size, colorations, and condition 
of the gut in different regions of the abdomen at the time of the exploratory 
laparotomy clears up the underlying pathological condition. 

Diagnosis . — In the first group mentioned, where we encounter a com- 
bination of an external rupture in the abdominal wall, and signs of incar- 
ceration (pseudo-incarceration) associated with a secondary occlusion within 
the abdominal cavity, the true diagnosis can only be made at the time of 
operation by a thorough examination of the intestine beyond the ring of 
probable incarceration combined with painstaking but thoughtful examination 
of the size and vascular conditions (cyanosis) of one or both loops inside 
the hernial ring. In cases which come under observation early, the severity 
of the symptoms might not be explained on the basis of the long-standing, 
large hernia with vague signs of incarceration, so that a second factor of 
obstruction has to be sought for. In cases seen when the clinical symptoms 
are more advanced and the signs of peritonitis very pronounced, it is rather 
difficult to make such a differentiation even in our first group. This is par- 
ticularly true for men accustomed to explain the symptoms by one and not 
by several causes. In any case of incarcerated hernia a thorough examination 
is indicated of the afferent and efferent loops (size and coloration), together 
with the changes at the point of incarceration and the adjacent mesentery. 
A blue, dilated afferent loop with or without an efferent loop similarly affected 
points to a combination ileus, the primary cause being removed only by an 
exploratory laparotomy. 

In our second group of cases the diagnosis of combination ileus can only 
be made at the time of operation by careful examination of the size and 
vascular condition of the intestine adjacent to the site of the detected obstruc- 
tion and by following them thence in both directions (orally and distally). 
As demonstrated in Hochenegg’s case, it is often very difficult to exclude 
a second obstruction, if at the exploratory laparotomy an inspection and 
palpation of the whole intestinal tract is omitted. 

Since in every case of intestinal obstruction the accumulation of gas in 
the intestine is different, varying with the location of the obstruction (high, 
low), Kloiber advises an X-ray examination (plate) of the abdomen. From 
a series of such pictures obtained from different cases of intestinal obstruc- 
tion verified subsequently by laparotomy, Kloiber set forth certain laws about 
the location of the greatest amount of gas in the presence of the obstruction 
at different levels of the intestinal tract. Due to the fact, that this method is 
very unreliable and that in all these cases immediate operation is urgent, this 
examination means a loss of time, with greater, avoidable shock to the 
patient, and does not shorten in any way the operation after one source 
of obstruction has been exposed. It is not justifiable to postpone opera- 
tion for a diagnostic procedure which does not add anything to a thorough 
local examination. 
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Therapy. — Hernio-laparotomy for the cases of the first group, laparotomy 
for cases of the second group is the therapy of choice. In a previous article 
on gall-stone ileus I advised laparotomy under splanchnic- and block-infiltra- 
tion anassthesia of the abdominal wall as the best technic. This holds true 
for a man experienced in the technic of this form of anresthesia. A much 
better recovery takes place following this operation in these cases, generally 
in poor condition. For the average surgeon general anaesthesia has to be 
employed. The most suitable method of procedure in each case depends on 
the pathology of the lesion, and on the vascular changes which have taken 
place, in the tissue involved in the obstruction or strangulation from the onset 
up to the exposure at the operation. 

Prognosis . — The earlier the case comes to operation, the less are the patho- 
logical changes in the intestine at the site of occlusion, the less also is the 
alteration of the general condition (dehydration, toxcemia). By using local 
anaesthesia in form of a combined splanchnic abdominal wall local anaesthesia 
the chances for a quick and uneventful recovery are much improved. Clair- 
mont, in his very exhaustive statistics, found a mortality of 70 per cent. 
(1909). This was particularl}' due to the fact that an erroneous etiology was 
the guidance at the first operation in many cases reported in the literature. 
The real cause persisted and necessitated a second surgical interference after 
hours, and even days. In this way the final cure was postponed. In the 
meantime the patient lost more of his vital resistance. 

Summary . — Combination ileus is a clinical entity, which may be suspected 
in any case of incarcerated hernia (pseudo-incarceration), where the history 
of the present illness, together with the findings of the local examination, 
show a marked discrepancy with a clinical picture of a complete acute intes- 
tinal occlusion of longer standing; and particularly where an unusual picture 
is discovered during the operation following a herniotomy at the ring of 
incarceration, the size and vascular condition of the afferent and efferent loops 
of intestine and adjacent mesentery. 

Another primary cause of obstruction inside the abdomen may be sus- 
pected. Vascular disturbances, dilatation of the afferent and efferent loops 
are points of significance in these conditions. A laparotomy with thorough 
examination of the gut orally and aborally will expose the primary factor 
in the occlusion. This is generally a mechanical occlusion, either an obtura- 
tion (gall-stone, coprolith, new growth), or a strangulation (hernia, band, 
volvulus, diverticulum). In cases of peritonitis with paralysis of the intestines 
we have to consider a dynamic ileus as primary factor. 

In a second group of cases both causes are located inside the abdomen. 
With the presumptive diagnosis of acute intestinal obstruction, the laparotomy 
is indicated. After having removed one cause of obstruction a thorough 
and thoughtful examination and palpation has to be made to exclude the 
presence of a second, hidden, primary cause or a second superimposed cause 
of acute occlusion. Every case of combination ileus needs prompt surgical 
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interference. The earlier the operation is performed the better is the prog- 
nosis. The great mortality in these cases is due to the fact that at the time 
of the first operation (herniotomy, laparotomy) only one factor in the obstruc- 
tion is removed and a second operation, with the patient in much weaker 
condition, is necessitated by the persistence of the symptoms of an acute 
intestinal obstruction. In observing the directions given above, this danger 
should be greatly diminished. 


BIBLIOGRAPHY 

Bircher, E. : Uebcr 2 bemerkenswertc Fallc v. Ileus. Arch. I. klin. Cliir. Berk, 1911, 
Bd. 95. S. 8. 

Block, W. : Ueber mehrsitzigen Darmverschluss und Scheincinklcminung v. Briichcn. 
Ein Beitrag zu den seltenen Ueusformcn. Dtscbe Zcitscbrift f. Cliir., 1922, Bd. 
169. S. 329. 

Broca, P. : De l’etranglcment dans les hernies abdominales et des affections qui peuvent 
le simuler. V. Masson, Paris, 2ieme edition. 1857 (cit. from Clairmont). 

Carless, A. : A Case of Combined External and Internal Strangulation. Lancet. 1900, 
vol. i.; V. 12., p. 1357. 

Clairmont, P. : Die Scheineinklemmung von Briichcn. Arcb. f. klin. Chir., 1909, Bd. 
88. S. 631. 

Curl, H. C. : Combined Volvulus and Hernia Through a Recent Mesentery Slit. 
Annals of Surgery, 1905, vol. xlii, p. 207. 

Ehler, F. : Ueber einige Falle von interstitiellen Leistcnbruchen. Arch. f. klin. Chir., 
1911, Bd. 96, S. 1012. 

Finsterer, H. : Ueber doppelten Darmverschluss (Combinationileus). Beitriige z. klin. 
Chir., 1912, Bd. 81, S. 361. 

Hoclienegg, J. : Ueber cine neue typische Form dcs akuten Darmverschlusscs. (Com- 
binationileus) Wien. klin. Wochenschr., 1897, No. 51, S. 1117. 

Hoffmann, M. : Ein seltener Fall von zweisitzigem Strangulationsileus. Wien. klin. 
Wochenschr., 1903, S. 1135. 

Kaiser, O. : Volvulus coeci mit Inkarzeration in einer Lcistcnhernie (gleichzeitigc 
Einklemmung eines Ileumabschnittes mit intra-abdomincllem Volvulus der zu diesem 
zufiihrenden Ileumschlinge) . Dtsche Zeitschr. f. Chir., 1900, Bd. 55, S. 443. 
Klauber, O. : Abnorme Mesenterialverhaltnisse inkarzerierter Hernien. Ein Fall v. 

Kombinationileus. Miinchn. med. Woch., 1907, Bd. 54, S. 1986-89. 

Kloiber, H. : Die Roentgendiagnose des Ileus ohne Kontrastmittel. Arch, f . klin. Chir., 
1918, Bd. 112, S. 513- 

Knaggs, R. L. : Volvulus in Association with Hernia. Annals of Surgery, 1900, vol. 
xxxi, p. 405. 

Knaggs, R. L. : A Case of Strangulated Femoral Hernia in which Gangrene was Pre- 
cipitated by an Intra-abdominal Volvulus. Lancet, 1900, vol. i, p. 1726. 

Kronlein, R. U. : Herniologische Betrachtungen a. d. v. Langenbeck’schen Klinik. Arch. 

f. klin. Chir. Berk, 1876, Bd. vol. xix, S. 408. 

Kronlein, R. U. : Weitere Mitteilungen iib. d. Hernia inguino-properitonealis. Arch. 

f. klin. Chir. Berk, 1880, Bd. vol. xxv, S. 548. 

Miller, R. T., On the Coincidence of Volvulus and Real or Simulated Strangulated 
Hernia. Annals of Surgery, 1911, vol. liii. p. 232. 

Prutz, W. : Die angebornen and (nicht operativ) erworbenen Liicken and Spaltcn im 
Mesenterium and ihre Bedeutung als Ursache d. Darmverschlusscs. Dtsche Zcitsch. 
f. Chir., 1907, Bd. 86, S. 399. 

Schlaepfer, Karl : Ueber einen durch Operation gehcilten Fall von Gallensteinileus. Cor- 
resp.-bh f. Schweizerarzte, 1914. No. 38, S. 1203-1210. 

603 



KARL SCHLAEPFER 


Schlaepfer, Karl : Ueber einen weitern Fall von Gallensteinileus. Bruns’ Beitriige z. 
klin. Chir., 1921, Bd. 122, S. 122. 

Schmidt, B.: Die Unterleibsbruche. Deutsche Chirurgie, Lief. 47, Stuttg., 1896, S. 196. 
Schnitzler, J. : Ein Fall von totaler inkarzeration nebst Bemerkungen ub. d. Mechanism. 

d. Darmwandeinklemmung Wien. klin. Wochensch., 1891, S. 545. 

Wilms, M. : Schlaffe Darmeinklemmung bei Hernien. Bruns Beitriige z. ldin. Chir., 1906, 
Bd. 50, S. 465. 

Wilms, M. : Der Ileus. Deutsche Chirurgie, Bd. 46 C., 1906, S. 407. 

Wilms, M. : Ileus in Bruns-Garre-Kiittner : Handb. d. prakt. Chirurgie, Stuttgart, 1913, 
Bd. iii, S. 375- 


604 



. TRANSPOSITION OF THE RECTUS MUSCLE AND TIIE 
UTILIZATION OF THE EXTERNAL OBLIQUE 
APONEUROSIS IN THE RADICAL CURE 
OF INGUINAL HERNIA 

By Winfield Scott Schley, M.D, 
or New York, N. Y. 

At this date, 1922, some thirty-five years after the publication of Bassini's 
first communication, a continued discussion of the subject of the radical cure 
of inguinal hernia is sufficient evidence that operative technic is ever changing 
to meet the faults or deficiencies of earlier procedures. Our surgical art is 
ever advancing and the more rapidly with a better recording and following 



Fig. 1. — Appearance of the three small recurrences along the cord through the 

internal ring. 

of operative cases and a freer interchange of ideas. The literature upon 
inguinal hernia is not voluminous. The operation advocated by Bassini in 
1 S87 satisfied operators for nearly twenty years, as cases were rarely followed 
and the number of recurrences was entirely unappreciated. 

The Bassini operation, founded upon correct, sound, anatomical and 
physiological principles was sufficient to cure the majority of cases of inguinal 
hernia and still is. There is, however, a goodly percentage of cases where 
because of the patient’s anatomical deficiencies of musculature it is insufficient 
alone to do so. This was appreciated by a few at the close of the last century. 
Bloodgood, Andrews, Coley, Blake, and later Judd and Downes, published 
modifications and additions. 
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In 1913, 1 I traced the history from Bassinis’ publication up to that year 
and again spoke for the transposition of the rectus muscle and again in 
1918, 2 during the war, made a further plea to fit the operation to the case 
and not force every case of hernia to fit a classic operation however good 
that might be for the average case. In 1920 3 Hoguet, Stettin and myself 
again advocated additional use of the external oblique aponeurosis as one 
more layer to reinforce the old classic procedure. This could be used with 
or without a transposition of the rectus as well, thus giving three layers of 



Fig. 2. — Old method which appeared to leave a weakness at emergence of the cord. 

tissue in those bad direct herniae as well as in the simpler indirect variety 
where the oblique muscles were weak and inadequate for a strong repair. 
The anatomical resources of this region are fortunately considerable and 
are of vast importance when well used. 

The late war greatly stimulated interest in this class of case, enormously 
increased the number of operated cases, and made it of paramount importance 
that the men operated should have the greatest fortification possible of this 
inguinal region and the greatest care used in selecting the type of operation 
in each case. From the additional experience of the last decade I believe 
that the problem of the cure of direct hernia is solved to within 3 or 4 per 
cent, in those cases whose physical condition will permit of operation. The 
purpose of this paper is to give the results of the cases of rectus transposition 
and aponeurotic overlap done the last three years which have been followed, 

1 Annals of Surgery, vol. lviii, 1913. 

3 Annals of Surgery, vol. lxvii, 1918. 

3 Annals of Surgery, vol. lxxi, 1920. 
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as well as to call attention to a source of weakness in the procedure of over- 
lapping the aponeurosis that has appeared in three cases. 

Utilizing in all direct hernias the imbrication or overlapping of the 
external oblique aponeurosis and nearly always with a transposition of the 
rectus as well, there has been no recurrence as a direct hernia in these ca^es 
during the last three years. 

The imbrication or overlap of the oblique aponeurosis has been used 
practically as a routine addition to the hernia operation for the last three 



Fig. 3. — Exposure of rectus by wide retraction of oblique muscles. 

years in indirect as well as direct cases, usually excepting hernias in women 
and children. The last two years I have modified the method with advantage, 
having had three small indirect recurrences at the site of the internal ring 
coming out along the cord (Fig. 1). They could be repaired easily under 
local anaesthesia and have not recurred to date. The illustrations show the 
character of this recurrence and the present modification. Even as such they 
were not a great price to pay for the cure of large direct hernias. It was 
of great interest to note in those reoperated cases that the rectus muscle 
was found where it had been sutured. It had not separated from 
Poupart’s ligament. 

To find material for the protection of the frequently weak inner half 
of Hesselbachs’ triangle and through which direct hernke come is not very 
difficult, but we should not lose sight of the internal ring with its weakness 
at the exit of the cord. It apparently is not alone necessary to suture muscle 
as closely about the cord as possible without obstructing its circulation, hut 
one must oppose another structure over this exit of the cord to act a 1 , addi- 
tional barrier here and to seal the opening by agglutination. The aponeurotic 
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overlap recommended in 1920 was achieved by slitting both halves of the 
external oblique aponeurosis opposite the cord (Fig. 2) to allow free overlap. 
This method most satisfactorily strengthened the overlap and proved most 
satisfactory in curing direct hernias and fortifying tissues of deficient 
musculature in indirect hernias, but it left the internal ring too unprotected. 
The method of bringing the cord up and lapping the lower or outer half over 
the opening seems to have overcome this and allowed a maximum of protec- 



Fig. 4. — Sutures passed well through the reflected or shelving edge of Poupart's liga- 
ment. Rectus sheath widely opened. 

tive strength for both areas. There have been no further recurrences since 
doing this. 

It would seem that in every operation for the cure of inguinal hernia 
it is of the greatest importance that the cord be transplanted and not 
brought out under the muscle or aponeurosis at the lower end of the wound 
and that the inguinal canal be completely obliterated to the pubic spine. 

The utmost agglutination and broadest coaptation of muscle and apo- 
neurosis to Poupart’s ligament and its shelving reflection and the muscles 
and aponeurosis to each other is essential in every case and especially in this 
inner half when we find deficient oblique muscle and weak transversalis 
fascia. The technic of rectus transposition is not difficult, yet from published 
descriptions where the sheath has been opened but a short distance and two 
or three, or possibly four, sutures were used to bring the muscle to Poupart’s 
ligament, it can be understood why so many men feel that the rectus cannot 
be made to stay in this relation. It has seemed to me that the internal oblique 
and transversalis muscles must be retracted well upward and inward and the 
thin sheath of the rectus (Fig. 3) opened from behind for fully five inches. 
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The muscle must be separated from its sheath anteriorly and posteriorly by 
the finger throughout its whole lower extent Under proper anaesthesia it is 
amazing how easily it is brought down without tension and sutured by five 
stitches to the deepest shelving part of Poupart’s ligament, including a small 
part of that structure itself (Fig. 4). It is thus almost below the ligament 
proper. The lowest suture is taken at the spine, closing completely the apex of 
Hesselbachs’ triangle, and the uppermost suture taken at the internal ring close 
to the cord exit. I do not believe that in any other way will the muscle stay 
as thoroughly in place. The alignment of its fibres is not so greatly changed 
(Fig. 5) and the newer attachments to the next layer superimposed, the 

oblique muscle and transversalis, 
materially help to maintain it in 
its new position. This muscular 
layer (the Bassini procedure) is 
sutured to Poupart’s proper 
(Fig. 6). There is one more 
suture that I have used to help 
maintain the rectus and this is 
taken through the obliques, 
above and internal to the cord 
to the rectus, making a total of 
six interrupted stitches. The 
strain is thus distributed and 
equalized. The aponeurotic 
overlap is then done, the in- 
ternal half of the external ob- 
lique aponeurosis sutured to the 

Fig'. 5I— -Deviation of fibres of rectus (after Bloodgood). after upper part of Poupart’s ligament 
suture to Poupart’s ligament. and t he ou j- er } la ]f l a pp e d over 

this, leaving the cord superficially beneath skin and adipose tissue where it 
seems to cause no discomfort (Fig. 7). This overlap of the halves of the 
divided aponeurosis of the external oblique muscle adds a very real strength in 
the amalgamation of the various layers which we are able to interpose between 
the peritoneum and weak transversalis fascia and the outer world. As a last 
precaution these patients have their knees well elevated before they return to 
consciousness and the head and trunk moderately flexed as well. This position 
for the first week or ten days is of considerable importance in relaxing muscle 
tension. The repair in these more serious cases done in this way is not difficult 
and I believe at present can only be done effectively in this way and give this 
procedure the chance for more general favor which I am convinced is its due. 

Differences in reparative power, inequalities in even the best suture 
material and inequalities of its absorptive time by individuals as well as the 
patient’s care of himself after operation, all play a part in hernial recurrences 
where clean primary union has been secured. The inclusion of the weak 
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cremaster muscle in the repair of inguinal herniations has, I believe, contrib- 
uted to recurrence, particularly in the direct area. The insufficient cleaning 
of Poupart’s ligament of connective tissue that may prevent intimate contact 
probably is of etiological importance. Adequate relaxation in bed after 
operations of this sort for eighteen days is desirable. 

The various procedures utilizing the rectus muscle and the aponeurosis of 
the external oblique muscle have a definite usefulness in a number of cases of 
indirect as well as direct hernia, with muscular deficiencies where the operation 



is made to fit the condition and not the condition made to fit a fixed opera- 
tive procedure. 

Of the cases of inguinal hernia which have come to me for operation the 
last four years and a half, a rectus transposition was done eightv-five times, 
an overlap of the external oblique aponeurosis ninety-seven times, a combined 
rectus transposition and aponeurotic overlap in forty-eight and the Bassini 
repair with aponeurotic overlap in forty-nine. All other cases were operated 
using the straight Bassini procedure. 

During the } r ears 1917 and 1918, the majority of hernia cases were in 
recruits or service men very few of whom could be followed. I believe that 
notwithstanding the operative care and selection of a strong type of repair 
the percentage of recurrence in these cases would be found above normal, 
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as the men were enthusiastic, difficult to restrain and took poor post-operative 
care of themselves. In the last four years eighty-seven of these modified 
repairs were traced and observed in the follow-up clinic. Of twenty-two 
direct hernias, operated with rectus transposition and overlap of aponeurosis, 
none have recurred. Two recurrences followed in cases of indirect hernia 
operated by Bassini muscle repair with aponeurotic overlap. Both cases had 
extensive post-operative wound infection. As mentioned above, in three 
direct hernias that have remained cured of their large direct ruptures, there 
appeared within the first year a small protrusion along the cord ( Fig. i ) 



Fig. 7,— Outer half of the external oblique aponeurosis lapped o\er the inner and exit 
of cord, closing the area of emergence opposite the internal ring more completely. 

coming out through the internal ring. These were easily repaired and at 
reoperation it could be clearly demonstrated that the rectus muscle had not 
separated from Poupart’s ligament. Two of these men were laborers and 
had resumed heavy work within two weeks after leaving the hospital. It 
led as mentioned to a change two years ago in the method of imbrication of 
the external oblique aponeurosis at the exit of the cord opposite the internal 
ring. Since this time there have been no other recurrences in these cases to 
date. But fifteen cases were in women and in only three were modifications 
of the usual procedure done. There have been no recurrences in any. Only 
twelve cases were in children and there was but one modification which has 
remained well over two years. Two were not seen and the reH have 
remained well. 
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ANTERIOR DISLOCATION AT THE ELBOW JOINT 
By Frederick J. Tees, M.D. 
of Montreal, Canada 

FROM TITE FRACTORE DEPARTMENT, MONTREAL GENERAL II03P1TAL 

In view of the comparative frequency of posterior dislocations of the 
elbow it is rather remarkable that anterior dislocations of that joint should be 
among the rarest of injuries. 

How commonly elbow dislocations occur may be judged from Kronlein’s 
series of 400 recent traumatic dislocations, where 109, or 27.2 per cent., in- 
volved the elbow; and yet if in all the cases of anterior dislocation of this 
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Fig. 1. — X-ray showing anterior dislocation of elbow, with ; detachmcnt of internal 

cpicondyle. 

joint thus far reported we exclude those associated with fracture of the 
olecranon — which, by common consent, should not be regarded primarily 
as dislocations — the total number does not exceed twenty. 

The injury is mentioned by Hippocrates as the most painful of all dislo- 
cations, and as fatal in a few days, but no authentic case seems to have been 
described until within the past century. In fact, Sir Astley Cooper (1768- 
1841) denied the possibility of its occurrence. 

Streubel in 1850 collected a few cases and discussed the mechanics of 
their production, describing his attempts to reproduce the deformity on 
the cadaver. 


612 



ANTERIOR DISLOCATION AT THE ELBOW JOINT 


The most complete review of this injury is that of Stimson, who records 
a list of cases observed up to 1912. He accepts twenty-four as authentic, of 
which seven were associated with fracture of the olecranon and hence hardly 
to be included. Of these all but two were reported prior to 1900. 

I have been able to find but three subsequent cases in the literature; one 
by Von Walzel, one by Winslow, and a third by Sir Robert Jones, the latter 
case complicated by olecranon fracture. 

These, together with the following case from the fracture clinic of the 

Montreal General Hospital, 
SPLITTING of TRICEPS 1 , bring the number, excluding 

the eight cases with detach- 
ment of the olecranon, to a 
total of twenty. 

Report of Case. — C. G., 
aged twelve, No. 5189, 
1920, was admitted to the 
Montreal General Hospital 
on November 16, 1920. 

While in a laundry on the 
day of admission, his curi- 
osity led him to try the 
effect of feeding his right 
hand between the revolving 
rollers of a wringing 
machine, with the result 
that his arm was securely 
caught. As he attempted 
to extricate himself from 
the machine, his elbow was 
squeezed by the rollers, 
and the olecranon forced 
downwards and forwards 
over the end of the 
humerus, bringing about a 
complete anterior disloca- 
tion of both radius 
and ulna. 

On admission the arm 
was swollen and ccchy- 
mosed for a hand's breadth 

above and below the elbow. The lower end of the humerus, especially the external 
condyle, could be palpated, but there was a complete absence of anything to corre- 
spond with olecranon, and the internal condyle was not palpable. On measure- 
ment the forearm was appreciably lengthened. The elbow was most comfortable 
when held at an angle of 135 degrees. Movements at the joint were flail-like; 
quite free in flexion and to the sides, but limited to 150 degrees in extension. 

The skiagram, by Dr. W. A. Wilkins (Fig. 1), revealed a complete forward 
dislocation of both radius and ulna, with a detachment of the internal epicondvlc. 

One was led to expect from the experience of various authors that reduction 
would be a simple matter, but a protracted attempt under anaesthesia was 
completely unsuccessful. 


1 
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Fig. 2. — Right elbow from behind. Anterior dislocation 
of elbow with button-holing of lower end of humerus through 
triceps tendon. 
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On November 26th, open reduction revealed the reasons for the failure. 

A horseshoe flap was turned down, uncovering the bare lower end of the humerus, 
which was projecting backwards through a button-hole opening in the triceps 
tendon (Fig. 2). The tendon had been split longitudinally; the main portion, 
having been carried between tbe humerus and the detached internal epicondyle, 
was lying in front of the trochlear surface of the humerus, the remainder 
passing forward around the outer side of the bone. Tbe ligaments had been 
completely torn away. The ulnar nerve had been displaced inwards with the 
detached epicondyle: it was dissected out with care and found to be uninjured. 
Even with the parts completely exposed, reduction was difficult and could 
never have been accomplished by manipulation alone. 

After reduction the loose fragment was sutured in position, the wound 
closed, and the arm fixed at right angles in plaster. The wound healed by 
primary union. No manipulation was undertaken for two weeks, and then 
most gently and sparingly. In this we followed the teaching of Menncll and 
others that the elbow-joint must be excepted from the rule calling for early 
mobilization after joint injuries. Nevertheless a lot of callus formed about 
the lower end of the humerus and when the patient left the hospital on 
February xi, 1921, movement in the joint was considerably limited, ranging 
from 80 to 125 degrees. Efforts to have him report his subsequent progress 
have been unavailing. 

Comment . — After scrutiny of a series of X-rays of the elbow-joint in 
children, such as have been published in a recent article of Cohn on the 
developing elbow, one is prepared, from the apparent lack of security in 
attachment of the main lower epiphysis of the humerus, to expect frequent 
epiphyseal separation as a result of injury; but the relative insignificance 
of the olecranon is equally striking, which, it might he thought, would render 
anterior dislocations of common occurrence. Yet but three of thirteen cases 
of Stimson’s series in which the age is stated occurred in children under 
fourteen years of age. 

The explanation of this extreme rarity seems to lie in the strength of the 
ligaments rather than in the contour of the bones. The ligaments, even in 
children, must be sufficiently strong to resist a dislocating force from above 
and behind (such as occurs in falls on the flexed elbow), and hence, as a result 
of this form of trauma, there is ordinarily produced not a dislocation but a 
separated epiphysis or a supracondylar fracture. 
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CARDIOSPASM IN TIIE AGED 
By J. H. Zaatjkr, M.D. 

ok Lr.mux, Holland 

professor or surgery in the university or i.lidia 

Cardiospasm is as a rule most frequently encountered in youth or middle 
age. When, however, elderly people begin to show symptoms of interference 
with deglutition, apparently due to some narrowing of the (esophagus, one is 
more inclined to consider the condition carcinomatous and without making an 
exhaustive examination allow these patients to gradually starve, appreciating 
the fact that radical therapy is of so little effect and that a gastrostomy merely 
prolongs for a short time a life of suffering. 

That this danger of not making a thorough examination is a very pertinent 
one is illustrated in the recitation of the following two cases : 

Cask I. — Single, age sixty-one, male, November 7, 1921. Previous to exami- 
nation had been seen by several competent physicians by whom a diagnosis of 
carcinoma oesophagi had been made. His first complaint had begun in May, 
1918, when he noticed that on bending forward saliva or some secretion flowed 
back into his mouth. Two months later it was noted that the food passed 
into the stomach with difficulty, liquids as well as solids, and was in a large 
measure regurgitated. This occurred also at night. Intensity of his complaint 
steadily increased. 

On examination it was apparent that there was a large retention in the 
oesophagus which was cleared only after long-continued lavage. Radiographic 
examination showed a marked dilatation of the oesophagus, ending at the hiatus 
oesophagi, where it passed into a fine-lined shadow, resembling in all respects that 
seen in instances of cardiospasm. There was, however, some little doubt as there 
was a blurring of the termination of the funnel. An ordinary stomach tube did 
not pass the cardia, hut after a thin soft sound had been carefully passed first, 
a thick stomach sound was passed easily. Subsequently a Gottstein sound was 
passed easily and withdrawn after being filled with water, demonstrating that we 
were not dealing with an organic stricture. Gesophagoscopy demonstrated a 
greatly dilated oesophagus with marked infolding near the cardia. no evidence of 
tumor was to be seen, even after the oesophagoscope had been passed through the 
cardia. Diagnosis was therefore made of cardiospasm. His treatment consisted 
of feeding through a stomach tube and lavage of the oesophagus. The man 
rapidly familiarized himself with this technic and was able to carry it out himself 
without difficulty, gradually taking food by mouth until within a short time he was 
able to cat with comfort. 

On examination, June, 1922, he appeared in perfect health and had since 
April, taken all of his meals normally, but was careful to have the food in a fine 
state of division. The oesophagus apparently emptied itself completely. His weight 
had increased 3J/2 kg. Final radiological examination shows a practically perfect 
recovery of the function of the oesophagus. There remains a moderate degree of 
dilatation which, however, is greatly reduced. 

Cask II. — Female, age sixtv-six. Complained of difficulty in swallowing for 
more than a year of varying degrees, but lately very little food ha« pa^wd into the 
stomach and patient has been rapidly failing. 
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The examination showed practically the same findings as noted in the previous 
case with, however, the difference that we were not able to pass the cardia with 
the cesophagoscope and only succeeded in getting into the stomach with the stomach 
tube after preliminary sounding with a thin malleable sound. Later we were able 
to dispense with this preliminary sounding. The slow progress of the illness 
justified our inferences that the case was certainly one of cardiospasm. During 
the course of her treatment she developed a peritonitis which, however, was not 
caused by perforation of the oesophagus, and on laparotomy examination of the 
cardia and stomach did not show the presence of any tumor. It was noted that 
the intra-abdominal part of the oesophagus was very long, as occurs so frequently 
in cases of cardiospasm. While the general condition of the patient has improved 
greatly under this treatment, all evidence being to the effect that we were dealing 
with cardiospasm. Trial omission of the stomach tube feeding has not as yet been 
made, and we have not been able to judge of the functional recovery of 
the oesophagus. 

While as stated previously, the greater percentage of instances of cardio- 
spasm have been observed in middle-aged patients, here we find two cases 
in whom the condition has occurred, one at the age of fifty-eight, and the 
other at the age of sixty-five, therefore one should be careful not to make 
a diagnosis of carcinoma of the oesophagus, however probable it may be, 
merely on account of the age of the patient and allow the patient 
to suffer unnecessarily from the lack of treatment which will make them 
entirely comfortable. 

The first case shows how completely recovery can be obtained in a case of 
cardiospasth from stomach tube feeding and the ultimate restoration of 
the oesophagus obtained, as demonstrated radiologically. This case. apparently 
negates the argument that cardiospasm follows a primary mega-oesophagus as 
promulgated by Von Hacker and Sencert. 

However, this simple treatment is not always so effective as in the case 
quoted as noted in a previous communication, 1 in which such treatment 
was entirely ineffectual during two and one-half years, while subsequent oper- 
ation by Heller led to a very considerable lasting improvement with practi- 
cally recovery of the case. However, the treatment of lavage of the 
oesophagus and stomach tube feeding is so simple that this class of case 
should be given a thorough trial with it first. Operative intervention is 
naturally of a more serious character and even the dilatation treatment with 
the Gottstein sound is not without its dangers. Cases in which this has been 
used have suffered from perforation with subsequent death. 3 Plummer and 
Porter report seventy-five per cent, of 301 cases relieved by divulsion, obtained 
by means of a hydrostatic dilator with pressure of thirty feet of water, 
although in the beginning of this treatment they lost two patients from 
rupture of the oesophagus. Naturally, if it is impossible to pass the stomach 
tube through the cardia, the cas" cannot be treated as the two cited in this 
article have been, and one may attempt sounding under the circumstances, 
passing the sounds under guidance of the cesophagoscope, as recommended by 
Benjamins in Holland and Guisez in France. 
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In many of these cases in which at the beginning it was impossible to 
pass the cardia, it has been possible to eventually accomplish this by beginning 
with a thin pliable bougie with terminal olive bulb, with which one may in 
many instances succeed in passing the cardia. This should be followed by 
increasing the gradated sizes after which the stomach tube may frequently 
pass with ease, which primarily was impossible. 

It is our custom, therefore, to only consider operative intervention as the 
last resort. The usual method employed in Holland is that of Heller, in which 
a longitudinal incision is made across the narrowed part and deepened as far 
as the mucosa. We have now employed it in eight cases without mortality. 
The results are very satisfactory, although subsequent radiologic examination 
show that a condition of restitutio ad integrum has not been effected. It does 
not appear to make any difference relative to the subsequent findings whether 
the incision is made on the anterior side and one on the posterior side as 
Heller 4 did, or one incision only on the anterior side as has been employed by 
de Bruine, Groeneveldt and myself. Heller points out that he considers it 
necessary to lengthen the incision particularly downwards, whereas it need 
only to be carried upwards as far as the beginning of the dilatation. 
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Stated Meeting Held December 4, 1922 
The President, Dr. John H. Jopson, in the Chair 

ACTINOMYCOSIS TREATED WITH COPPER SULPHATE 

Dr. Robert H. Ivy presented a female, aged twenty-eight, house- 
wife, whose present trouble began in July, 1922, when she noticed sore- 
ness in the left lower molar region. The first and third lower left molars 
became loose and were extracted between the first and the tenth of 
July. This was followed by swelling of the tissues overlying the man- 
dible on the left side and finally pus broke through the skin just beneath 
the left side of the chin. 

Patient was first seen August 18, 1922, when there was a sinus 
discharging pus at the point mentioned. The whole left side of the face 
was considerably swollen, indurated, and painful, with marked trismus. 
Patient was admitted to the Polyclinic Hospital, Philadelphia, on August 
24, 1922, with a diagnosis of periostitis of left body and ascending 
ramus of mandible, probably of dental origin. The radiographic exami- 
nation was negative for any bone lesions. August 25, 1922, under gas- 
oxygen anaesthesia, an incision was made beneath left angle of mandible, 
some thick pus obtained near the periosteum, and a rubber drainage 
tube inserted. Culture from the pus revealed only a staphylococcus. 
The condition improved for a time, but induration and purplish dis- 
coloration of the skin remained. Another focus of suppuration grad- 
ually appeared in the region of the left zygomatic arch. September 8, 
1922, a small incision above and parallel to the arch was made, thick pus 
escaping. A Carrel tube was passed down beneath the zygomatic arch 
and brought out of the old incision at the angle of the jaw. The opening 
just to the left of the chin had also again opened spontaneously. Smears 
from the pus showed no microorganisms. Irrigation with Dakin’s 
solution was carried out for about a week with beneficial results, after 
which the rubber tube was removed. The temperature at no time had 
been above 101 degrees, and was generally below 100. General condition 
of the patient was good. September 22, 1922. the swelling and evidence 
of suppuration having again appeared near the lower openings, smears 
were carefully made from some small granular flakes in the pus, and 
branching rods, in some cases with clubbed ends, were found, identified 
as actinomyces. Repeated attempts at culture of the organisms from 
the pus, anaerobic and aerobic on various media, failed entirely. Com- 
plement fixation of patient’s serum was negative, Doctor Kolmer using 
as antigen a stock culture of actinomyces bovis. Agglutination tests 
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with the same culture were also negative. The skin reaction was doubt- 
fully positive. However, since the branched and clubbed rods were 
repeatedly found in smears made from the sulphur-like granules appear- 
ing in the pus, this was considered sufficient for diagnosis and the case 
was thereafter treated as actinomycosis. 

September 27, 1922, -following the suggestion of von Baracz (Zen- 
tralbl. fur Chir., May 6, 1922), under local anaesthesia, 15 c.c. of a 1 
per cent, solution of copper sulphate was injected directly into the 
indurated tissues, particularly the parotid region. This was very painful 
and produced a marked temporary increase in the swelling, with oedema 
extending to the left eyelids. The sinuses at the same time were curetted 
and swabbed with tincture of iodine. This was followed after a few 
days by a marked increase in the flow of pus and the tissues became 
softer. The wounds were irrigated daily with 1 per cent, copper 
sulphate solution and swabbed with tincture of iodine. Ten days after 
the first injection, under gas-oxygen anaesthesia, 12 c.c. of 1 per cent, 
copper sulphate solution was injected into the most indurated part which 
was now about the left angle of the mandible. The inflammatory reac- 
tion was not as marked as after the first injection, and subsided more 
rapidly. On October 1st, internal administration of potassium iodide 
was also begun, with 5-grain doses three times a day, rapidly increased 
to a maximum of 30 grains three times a day, which was continued 
until November 1, when the amount was gradually reduced and 
finally discontinued. 

The patient was discharged from the hospital on October 14. 1922, 
since which time there has been a gradual subsidence of the swelling. 

On November 13th, all sinuses had healed, induration was gradually 
disappearing, and the patient was able to open the mouth much better. 
There was a slight paresis of some of the muscles of expression about 
the mouth and eyelids. On November 27th, at the site of one of the 
old sinuses over the ascending ramus of the mandible, a small area of 
softening appeared and on opening into it a thin fluid with a few 
granules was obtained. Actinomyces were found in smears made from 
the granules. Although this new wound remained free from suppura- 
tion after opening, another parenchymatous injection of 5 c.c. of 1 per 
cent, copper sulphate solution was given on December 1st. While too 
recent to venture a definite opinion, the favorable influence of previous 
injections and the small size of the new lesion lead to the hope that a 
permanent cure will soon follow. 

Actinomycosis, in this part of the country, is decidedly rare, or at least 
is infrequently diagnosed. He believed, however, that these cases are more 
common than is ordinarily recognized. In the beginning, when it affects 
the region of the angle of the mandible, the disease cannot be distinguished 
from an ordinary subacute periostitis of the lower jaw of dental origin. 
There are soreness and loosening of the teeth, deep-seated swelling, indura- 
tion and trismus. Later, areas of softening occur, with the appearance of 
chronic discharging sinuses. Actinomycosis, therefore, should always be 
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considered as a possibility in any long-standing case presenting these symp- 
toms. Absolute diagnosis of course rests on the finding of the organism 
in the sulphur-like granules in the pus. Two years ago a case was seen with 
almost identical history and symptoms as the one reported here, and was 
treated for several weeks as an ordinary infection of dental origin, until 
finally the specific organism was found. 

The employment of copper sulphate as a specific in actinomycosis was 
first suggested by Bevan (Jour. A. M. A., November n, 1905). He used it 
internally as a substitute for potassium iodide in doses of from one-fourth 
to one-half a grain, increasing the dose if necessary to one grain, three times 
a day, and also employed a 1 per cent, solution for irrigation of the sinuses. 

Von Baracz (Zentralblatt fur Chirurgie, May 6, 1922) reports that in 
nineteen years he has observed 36 cases of actinomycosis and successfully 
treated 35 of them by infiltrating the affected tissues with a weak solution 
of copper sulphate (one-half to one per cent.). From 10 to 40 c.c. of 
the solution are injected with a hypodermic syringe every ten days to two 
weeks, two, three or four injections being necessary according to the severity 
of the case. The injections are combined with opening, curettement and 
drainage of the lesions and irrigation of sinuses with the copper sulphate 
solution after swabbing with tincture of iodine. The favorable results in 
this large series of cases render this method of treatment at least worthy 
of extensive trial. 

HELIOTHERAPY FOR TUBERCULOSIS OF BONES AND JOINTS 

Dr. A. Bruce Gill, in order to demonstrate the results of this treatment, 
exhibited the following cases : 

Case I. — The patient was admitted to the Widener Memorial School 
for Crippled Children in 1910, when seven years of age. She was suf- 
fering from tuberculosis of the left hip which had been present for more 
than three years. There was considerable thickening about the hip at 
that time but no abscess formation. A year after her admission abscess 
formed and opened spontaneously. During the next two years the 
sinus closed twice and remained healed for some months, but each time 
reopened. The patient had been steadily gaining weight and her general 
condition was good. In 1913 the sinus began to discharge profusely 
and the patient developed an irregular fever and steadily lost weight. 
By the early part of 1914 both the general and local conditions had 
become very bad. The soft tissues about the hip and the thigh were 
gradually absorbed until the base of the neck of the femur, the great 
trochanter, and two-thirds of the shaft were protruding from the wound. 
The edges of the wound were of a pale blue and unhealthy color. The 
wound kept enlarging steadily. She was running a septic tempera- 
ture with daily variations of four to six degrees. She had been kept 
under the best of hygienic conditions, being exposed daily to the fresh 
air, and supplied with the best of food. Intensive dosage of X-ray 
had been employed without avail, and it seemed but a question of a short 
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time until she should die. About the first of April, 1914, we began to 
expose her naked to the sunshine as advised by Doctor Rollier. About 
the first of June she was taken to the summer branch of the Widener 
School at Longport, New Jersey, which is on the seashore, and her 
treatment by heliotherapy continued. By the first of September her 
temperature had fallen and was ranging then between 98 and 100 
degrees. The wound had begun to show signs of healing. Helio- 
therapy was continued as far as weather conditions permit during the 
winter in Philadelphia, and during the summer at Longport. At the 
end of two years’ time her wound was completely healed, her weight 
had gone from 37 to 61 pounds, her general condition was splendid and 
she was going daily to the schoolroom. By 1918 her weight was 104 
pounds. The wound had remained entirely healed. There was no 
deformity at the hip-joint, which was ankylosed. In 1919, a skin 
plastic operation was done to cover over the exposed femur which was 
visible almost down to the knee-joint. She left the school several years 
ago and has been earning her living since her graduation. As you 
observe, the wound has remained entirely healed and the general con- 
dition of the patient is all that could be desired. 

Case II. — This child was admitted to the Widener School in 1918, 
suffering with tuberculosis of the hip. At the time of admission she 
had fourteen discharging sinuses about the hip. All the structures 
were boggy and exuding pus. Under heliotherapy her sinuses com- 
pletely healed in two years and have remained healed since. The soft 
tissues about the hip and the thigh are firm to the touch and the skin 
of her entire body, as you observe, is thoroughly browned. 

Case III. — This boy was admitted to the Widener School with a 
number of discharging sinuses at the hip. He became healed by 
heliotherapy during the first summer at Longport. 

Case IV. — This boy was admitted to the school last spring. He 
had numerous sinuses, with profuse discharge, and his hip was very 
painful. He was practically healed during the summer at Longport. 

These few children are presented from among many to serve as object 
lessons to show how the most severe cases may be cured by heliotherapy 
within a comparatively short period. There is no question in the minds 
of many who have employed this method of cure that it is of the great- 
est value. Apparently hopeless cases have been completely cured 
within a period of two years, while milder cases are cured within a few 
months. This method of cure of surgical tuberculosis is largely due to the 
work and the writings of Rollier. Koffman, of Odessa, some years ago 
reported very favorable results of heliotherapy as practiced on the shores of 
the Black Sea, and American orthopaedic surgeons have employed it with 
success both on the seashore and in the interior. Other writers have noted 
cures on the shores of the North Sea. Rollier's work, as you are aware, has 
been done in the French Alps, at an altitude of 3500 to 4000 feet. 

It has been found that the treatment during the summer months at the 
seashore is worth very much more than the treatment during the eight or nine 
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other months of the year in Philadelphia. Rollier’s dictum is that the prog- 
ress of the cure is measured by the extent of the tanning of the skin. This 
appears to be true 'and all are aware how much more readily the skin 
becomes browned at the seashore or on the water than it does inland. 
Unquestionably the greatest value from this method of treatment can be 
obtained in climates where the sun is warm and where there are few cloudy 
days. Unfortunately in this climate, except in the summer, there are many 
cloudy days, and in the neighborhood of cities the effect of the sunshine 
is lessened by the smoke and dust in the atmosphere. At the same time 
surgeons in whatever locality and climate would do well to employ heliotherapy 
to the largest possible extent in cases of tuberculosis of bones and joints. 
Sinuses under this treatment discharge more profusely for a time, but in time 
the discharge becomes more and more serous and then lessens until finally 
the sinus heals. Painful joints soon become painless, the appetite of the 
patient becomes better and his general health markedly improves. Long after 
the sinuses have closed it is wise to continue the heliotherapy for a period 
of months and years, as has been done in these cases. 

Dr. George M. Dorraxce remarked that he had lately visited Rollier at 
Lysen and saw there 1200 cases of surgical tuberculosis under treatment. 
He insists upon rest with moderate extension and gradual active and passive 
motion. No massage is employed. There were cases that from X-ray exami- 
nation looked like bony ankylosis in whom he had obtained limited motion. 
Pie does not believe in the Albee operation. All plaster cases are removed 
when the children come to him. He believes that altitude, heliotherapy, rest, 
and food is the solution of the treatment of bone and joint tuberculosis. 

PERFORATED MECKEL’S DIVERTICULUM 

Dr. Damon B. Pfeiffer showed a girl, aged five years, who was 
admitted to the Abington Memorial Hospital, August 14, 1922, com- 
plaining of severe pain in the abdomen. There was no history of indiges- 
tion or of abdominal pains. At midnight, prior to admission, she was 
seized with severe pain in the lower abdomen and vomited three times. 
The abdominal pain continued, severe and constant. There had been 
no action of the bowels since onset. On admission at 3 p.m., the pain 
had abated. She was quiet, her face was pale and slightly pinched, the 
sensorium unaffected. Temperature, 99.6°; pulse, 120; respiration, 32. 
Physical examination : The abdomen was moderately distended and 
tympanitic. Almost board-like rigidity was present. Tenderness was 
general, but most marked in the right lower quadrant. Faint peristalsis 
could be heard at long intervals. No peculiarity of the umbilicus was 
noted. The urine was normal, haemoglobin was 79 per cent. (Dare), 
leucocytes 9800. She had been sent to us with the diagnosis of appendi- 
citis, and was operated upon for this condition, the rapidity of onset 
and extreme rigidity suggesting perforation. 

The abdomen was opened by a McBurney incision. On incising the 
peritoneum there was a gush of thin blood-stained fluid. The possibil- 
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ity of intussusception was at once considered, and two fingers introduced 
for exploration, encountered a movable mass about the size of a walnut. 
This was withdrawn through the incision, and found to be a loop of 
ileum with a grayish-yellow rounded mass intimately incorporated with 
the side of the intestinal wall and the adjacent mesentery. There was a 
small perforation near its attachment to the bowel, through which a small 
amount of clear fluid was escaping. From the edges of the perforation 
there was a slight bloody ooze. The intestines were intensely congested, 
slightly distended and a few patches of fibrin were seen on the surface. 
The mesentery was studded with lymph-nodes varying up to 1.5 cm. 
in diameter. The appearance was that of tuberculous mesenteric nodes, 
and the larger mass, above noted, seemed to be an unusually large 
node which had perforated acutely. It was evident that the perforation 
could not be repaired, and it was therefore determined to make a resec- 
tion and end-to-end anastomosis, which was done. The appendix was 
inspected and found to be bound down by adhesions. It was removed. 
In the belief that the underlying process was tuberculous, drainage was 
omitted and the abdomen closed in layers. 

Convalescence was stormy for the following two days, temperature 
reaching as high as 103.3 and pulse 156. Distention was extreme. 
All symptoms then abated rapidly, and on the seventh day her tempera- 
ture, pulse and general condition reached normal. 

Pathological examination of the specimen showed the mass to be a 
Meckel’s diverticulum, greatly thickened, curved upon itself, covered 
with adhesions and rotated until it seemed to lie within the convexity 
of the mesenteric border. Evidently a chronic process had existed for 
a considerable period without exciting localizing abdominal symptoms. 
The enlarged glands of the mesentery were the local result of absorption. 

MULTIPLE FRACTURES OF THE PELVIS 

Dr. H. A. McKnigiit presented a patient C. L., who was admitted 
to the Medico-Chirurgical Hospital, February 8, 1922, with a history 
that she had fallen from a third-story window, landing on the pavement 
on the buttocks. The patient who was very obese was suffering from 
acute alcoholism, and was badly shocked ; pulse absent at the wrist, skin 
cold and clammy and temperature 96°. 

On examination a separation of the symphysis pubis of over two 
inches was discovered, another fracture was found on the left horizontal 
ramus of the pubis, and there was undue mobility of the iliac crest. 
An X-ray showed: (1) Complete transverse fracture through the left 
side of the sacrum with displacement upwards of approximately 4 cm. 
of the fractured fragment of the sacrum. The relations of the frac- 
tured fragment to the left sacro-iliac joint were not altered, except that 
the left side of the bony pelvis was displaced upward. (2) Complete 
separation of the bones of the symphysis pubis 4 cm. (3) Complete 
transverse fracture through the os pubis. (4) Comminuted fracture at 
the junction of the ischium and ascending ramus. (5) Fracture of the 
descending ramus of the pubis left side, but the line of fracture was not 
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clearly and distinctly shown. (6) Tuberosity of the ischium crushed 
upward, almost obliterating the obturator foramen. 

Reduction under ether anaesthesia. The ilium was grasped and 
pulled downward, one hand in the vagina manipulated the bone of the 
lateral wall of the pelvis and the patient was placed in a sling. On April 
4 another X-ray was taken. Apposition and alignment of fragments 
of sacrum, ischium and pubis good. Transverse process of fifth lum- 
bar vertebra left side shows upward tilting. The symphysis separation 
was markedly improved over last examination. There was still separa- 
tion of approximately 3.5 cm. Examination on discharge from hospital : 
Ensiform to internal condyle 49 inches on right side. Ensiform to inter- 
nal condyle 48^ inches left side. Full motion of the hip on the right 
side, musculature on right flabby. Muscles of left thigh flabby; patient 
complains of pain in left thigh on flexion of the leg though the left moves 
equally with the right. Complains severely without physical cause, 
except disuse and inaction. Pubic arch nearly closed and not more than 
Y \ inch separation. No pain on concussion over left iliac area, no 
mobility nor tenderness at former points of pain. Vaginal examination : 
No mobility of pubic bones. There is slight impinging of the pubic 
bones on the pelvic space. Walks with slight limp. 

FRACTURE OF THE SKULL 

Dr. H. A. McKnight showed a second case of a patient, M. E., age 
twenty-four, who was admitted to the Polyclinic Hospital, September 27, 
1921, suffering from multiple lacerations of the scalp, stab wounds of 
the neck, a punctured left eyeball and a fractured skull. The lesions 
were produced by the blows of a hammer. On admission the patient 
was semiconscious, the left temporal and parietal regions of the skull 
were depressed, and on palpation over this area a sensation was trans- 
mitted to the fingers as if one were handling a bag of marbles. Brain 
substance was issuing from the lacerations in the scalp and the left 
eyeball was collapsed. 

Operation was performed at once. A large fronto-temporal flap 
was made extending to and beyond the sagittal suture ; from this lateral 
extensions were cut to the right along the coronal suture and poste- 
riorly. On raising this flap it was seen that the temporal and a large 
part of the anterior part of the left parietal bone was comminuted and 
driven into the brain substance. These bones resembled a tesselated 
pavement, each mosaic of which had been separated and lying free. 
The frontal bone was also fractured and the fragments were driven 
into the frontal lobe. The roof of the orbit was fractured and driven 
upward, and the nasal bone was crushed and driven upward and back- 
ward. The frontal lobe was torn and lacerated. 

The bone fragments were removed, the lacerations in the dura closed, 
after extracting the fragments of bone from the brain, the left eyeball 
was enucleated and the scalp wound closed with drainage. On October 
8th, a neurological examination, a slight weakness in the right grip, 
a suggestion of a Babinski on the right. There is some confusion and 
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memory loss of the time of the accident and the time immediately 
following. Memory for details of the exact present is incorrect. This 
is no more than is to be expected from the site of the injury. Patient 
had an uneventful recovery. The wound healed by first intention and 
she was discharged from the hospital October 17th. At this time there 
seemed to be no mental nor motor disturbances. 

SUBACUTE MASSIVE PROCTITIS 

Dr. E. L. Eliason, not having been able to find any description of 
similar condition, presented the following case : 

Case No. 8535, Mrs. J. P., age thirty, had been sick for five weeks, 
being seized in the beginning with cramp-like pains in the lower abdo- 
men, associated with backache. A diagnosis of extra-uterine pregnancy 
was made, but operation was refused. Four weeks later she was again 
seized with pain in the lower abdomen, most marked on the right side, 
associated with vomiting and constipation, temperature of 100 to 101. 

The patient was somewhat jaundiced at time of examination and 
was found to have a distended, tender abdomen, with some rigidity 
and especial tenderness in right iliac fossa. Palpation found a mass 
here, just under the rectus muscle, and extending to its outer border. 
It was hard, smooth, fixed, and somewhat tender. Vaginal examina- 
tion revealed a very high-placed uterus, the cervix being barely within 
reach of the finger. The uterus was freely movable and the appendages 
showed no evidence of pathology. Posterior to the uterus was a marked 
massive induration bridging over the rectum and extending down on 
each side almost to the anal canal. Rectal examination revealed an 
indurated, rigid rectal wall constricting the lumen so that it admitted 
only the examining finger. A diagnosis of pelvic abscess secondary 
to a ruptured appendix was made. Leucocytes, 17,000. Wasser- 
mann, negative. 

Patient was operated at Howard Hospital through right rectus 
incision. The abdomen contained a quantity of bile-stained fluid. The 
gall-bladder, appendix and Fallopian tubes were normal. Further exam- 
ination revealed a rigid, indurated and markedly enlarged oedematous 
rectum and lower two inches of sigmoid. The condition evidently had 
existed some time, for the tissues pitted only with continued firm 
pressure. The rectum could not compressed or moved the slightest. 
It presented a yellowish, smooth semi-translucent appearance, due to 
the bile-stained oedema. No fecal impaction existed. Left inguinal 
colostomy was performed. One week later, under hot rectal irrigations, 
twice daily, examination showed decided local improvement. Three 
weeks after colostomy patient began having bowel movements per 
anum. Examination found oedema and induration entirely gone. Four 
weeks after operation the colostomy was closed by excision and end-to- 
end anastomosis. Pelvic examination through the abdominal wound 
demonstrated a normal sigmoid and rectum. Patient to-day is perfectly 
well ; has gained forty pounds. Bowels are regular with use of paraffin 
oil occasionally. 

40 
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Dr. George P. Muller recalled a case operated for carcinoma of the 
rectum in which he noted a tremendous thickening of the wall and narrowing 
of the lumen for six or seven inches. Recently in a patient with diverticula 
of the colon, in addition to many small diverticula there were three local 
processes, one below the splenic flexure, one at the beginning of the sigmoid, 
and another at the rectum. He could feel a mass low down in the pelvic colon 
near the bottom of the peritoneal reflexion. It was distinct and felt like 
the one Doctor Eliason described. The case might have been one of small 
diverticula surrounded by exudate, as one rarely sees the diverticulum and 
yet the peritoneal diverticulum may be behind. In 1910 in Surgery, Gyne- 
cology and Obstetrics a case was reported where the lower sigmoid was sur- 
rounded by a mass of tissue obliterating the lumen. Braun reported a case 
of tumor of the sigmoid and says that this condition is entirely distinct from 
malignant disease. 

Dr. Damon B. Pfeiffer said he had never encountered an exactly 
similar condition, but had seen some cases which probably fell into the same 
group. The interstitial inflammations which affect the rectum and large 
intestine are not as yet thoroughly understood. Inflammation and pathologic 
changes, consequent upon infection by the amoeba, the various strains of 
dysentery bacilli, by tuberculosis, syphilis, and occasional rarer types of 
infection, are well known, but there remains a residuum of cases of severe 
and even fatal proctitis and colitis, the etiology of which is unknown. Such 
cases occur sporadically throughout the entire United States, and in the 
aggregate there is an enormous number of them, but as yet insufficient 
attention has been accorded them by the profession. Many of these cases 
present a symptom-complex so similar that it seems probable that they repre- 
sent a distinct clinical entity; though as yet, no satisfactory designation has 
been given to them. Probably the most common term is chronic ulcerative 
colitis. This is unsatisfactory, because in the early stages the condition is 
simply a diffuse inflammation of the wall of the bowel, with a characteristi- 
cally thick, opaque, red, friable and bleeding mucous membrane. Also in 
the latter stages, ulceration may have been largely or entirely overcome, leav- 
ing scarring, contraction, more or less absence of haustration, and frequently 
polyp formation. 

It must be noted that all these more serious manifestations are interstitial 
inflammations and the thickening of the bowel wall may be extreme. Fre- 
quently, the entire large intestine and rectum are involved, but at times only 
a localized segment is affected. The rectum almost always participates. 
By analogy, it seems reasonable to infer that all these processes are infective 
in origin. Culturally, many varieties of pathogenic bacteria have been 
obtained, but it is difficult in the presence of the intestinal flora to be certain 
as to the role played by each. It seems probable that the pathogenic micro- 
cocci can produce a diffuse inflammatory condition of the large intestine, but 
the conditions which predispose to such infection are unknown. Of course, 
one could not rule out the possibility of infection by some organism or organ- 
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isms as yet undiscovered. It seems to me that Doctor Eliason’s case would 
fall into the group of non-specific interstitial infection of the rectum and 
colon. It is remarkable in its degree and its localization. 

Doctor Eliason, in closing, remarked that he had seen a condition 
similar to the case cited by Doctor Muller, from whom he had removed the 
appendix and who six days later developed an intestinal obstruction. Upon 
opening the abdomen, no cause could be found for the obstruction; the gut 
was distended down into the pelvis ; here the hand felt the rectum similar to 
the one just described. It was probably an interstitial proctitis. 
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CANCER OF PROSTATE 

Dr. Willy Meyer presented a patient, now seventy-two years of 
age, who had been under his care since November, 1917. He 
been seen previously, in September, 1917, by Doctor Barringer, who took 
him to the General Memorial Hospital for radium treatment, without 
improvement. He showed the pathognomonic signs of cancer of the 
prostate gland and it was considered advisable, in view of his general 
condition and age to avoid a radical operation but to again try radium. 

A water-tight suprapubic fistula was established according to Witzell 
through a stab in the bladder. The radium treatment was begun 
immediately. In all he received eight therapeutic applications of radium 
per rectum and over the symphysis, and about twenty-five prophylactic 
applications. Today the patient is in splendid health and travels in 
comfort. He still wears his catheter. It has been thought inadvisable 
to discontinue the catheter. The fistula is water-tight, he receives care- 
ful attention, and the bladder is washed out regularly. Rectal examina- 
tion shows the prostate much shrunken, flat and hard. The nodular 
condition has disappeared. 

Dr. Edwin Beer asked if the patient could urinate. Without microscopic 
confirmation one should be chary of subscribing to a diagnosis of carcinoma. 
Numerous cases of non-carcinomatous prostates (adenoma prostatitis, pros- 
tatic stone) may closely mimic malignancy. There is also a marked variability 
in the life history of prostatic carcinoma quite independent of treatment. 

Dr. Meyer replied that the patient could urinate. There could be little 
doubt as to the diagnosis of carcinoma ; the tumor had been nodular, the trouble 
had developed quickly and the patient certainly had been in no condition for 
radical operation. 

RADIUM BURN OF FOOT 

Dr. Willy Meyer showed a second patient who had had a general 
eczema for which radium was applied on the left foot behind the inner 
malleolus for twenty minutes. After two or three weeks an ulcer de- 
veloped. We know that radium produces a sclerosis of the nourishing 
blood-vessels exposed to it and that this has to be considered in every 
case of a radium burn. Usually these ulcers due to radium or X-rays 
do not heal ; they are extremely obstinate. As the only possible alterna- 
tive to excision, hypenemic treatment was considered. It consisted 
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of wearing a rubber bandage around the thigh over night and regular 
cupping. This treatment was kept up for about ten weeks and the 
result is that the ulcer has healed and has remained so for eight months. 

FISTULA FOLLOWING NEPHRECTOMY FOR TUBERCULOSIS 

Dr. Willy Meyer presented another patient, twenty-six years old, 
who in 1919, presented signs of a suppurating kidney. Cystoscopic ex- 
amination demonstrated thick pus escaping from the left ureter; the 
right kidney negative. Operation was planned in two stages with local 
anaesthesia, but it was found that there was not a single large sac that 
could be drained ; the kidney was typically tubercular. Therefore she 
was given a general anaesthetic and the organ was shelled out of its 
much thickened capsule. A mass ligature, applied low down, surrounded 
the voluminous lower part of the pelvis. The ureter had to be left in 
place. The entire wound was left open and it healed nicely up to a sinus. 

Several earlier cases of tuberculous kidney where the kidney was 
shelled out from its capsule, had later developed a sinus. They had 
been successfully cured with the injection of a solution of sulphate of 
copper and sulphate of zinc in water. In this case this treatment was 
tried twice, but the sinus persisted. Having seen a patient with a per- 
sistent sinus in tuberculous empyema benefited by the light treatment, 
the Kromayer lamp with a special quartz probe was used in this case 
for several months. Twice the wound healed, but reopened. The 
radio-therapeutic department of St. Luke’s Hospital was asked to take 
an interest in the case, and there she was submitted to intermittent 
X-ray treatment. After some time the wound closed and has remained 
closed now for over eight months. The patient is in good health and 
apparently cured. 

Dr. Joseph Wiener said that he had been able to cure sinuses in every 
part of the body with the Coolidge tube, but the best results had been ac- 
complished in cases of tuberculosis. A powerful X-ray tube is used and the 
light is filtered so that the soft rays do not reach the patient. This treatment 
is of great value for sinuses of every kind, even of the bone, but the results are 
most striking in those cases in which tuberculosis forms the etiologic factor. 

Dr. Edwin Beer remarked that unfortunately these tubercular cases are 
followed too often by persistent and rather obstinate sinuses. Doctor Meyer’s 
remarks would lead one to believe that if more of the ureter was taken out this 
would not occur, but statistics fail to confirm this. Even after complete aseptic 
uretero-nephrectomy, lumbar sinuses are quite frequent. In Doctor Meyer’s 
case he left the capsule of the kidney, and this might be an explanation for the 
persistence of the sinus as it probably was tuberculous. It was the speaker’s 
own opinion that frequently this was a secondary haematogenous infection of 
the musculature following the manipulations incidental to nephrectomy. In 
these obstinate cases one is forced from one treatment to another. Cases have 
been known to drag on for as long as four years and then close. X-rays, 
heliotherapy, or bismuth injections, etc., all have to be tried to assist in closing 
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these chronic sinuses, but no one therapeutic measure seems to be regularly 
successful, and it is difficult to decide which therapy has been effective, as so 
many close.under ordinary surgical measures. 

EXTRAPLEURAL THORACOPLASTY FOR PULMONARY TUBERCULOSIS 

Dr. Willy Meyer also presented a patient who four years ago 
came under his care in a much reduced condition with bilateral pul- 
monary tuberculosis. He decided to do an extrapleural thoracoplasty 
in two stages, and this procedure was carried out on November 18, and 
on December io, 1918, resecting the sixth to tenth rib first, and the 
second to fifth rib at the second sitting. (The case was described in 
Surgery, Gynecology and Obstetrics, February 1920.) On the outside 
of the chest elastic compression was also employed. The patient has 
done very well. All his former symptoms as well as the bacilli dis- 
appeared and he was able to attend to his work. The rontgenogram 
shows that the other lung is in good condition ; the one operated on 
shows a total collapse with connective tissue proliferation. It is of 
interest and importance that today surgery is indicated in advanced 
cases of pulmonary tuberculosis which medical and careful hygienic 
treatment have failed to help. And surgery will improve or cure 60 
to 70 per cent, of these cases. 

Dr. Howard Lilientiial said that he had had some experience in these 
cases and considered that the marvellous improvement that takes place soon 
after the operation is quite extraordinary. Extrapleural thoracoplasty has the 
great advantage of fixation of the chest in addition to setting at rest the lung 
itself. The fixation is accomplished not only by the position of the ribs but by 
the bridge of bone which forms and cements them together. Part of the phrenic 
nerve should first be extirpated on the affected side. The results have been 
excellent. The speaker had only lost one case and in this, unexpected disease 
of the other lung had developed. 

Doctor Meyer, in closing the discussion, said that there lately appeared an 
excellent article by Goetze of Frankfort from Professor Schmieden’s clinic, in 
which it is advised that the operative treatment of lung compression should 
best commence, in certain cases of advanced pulmonary tuberculosis, with the 
resection of the phrenic nerve. It was also stated in this article that patients 
who have been treated with artificial pneumothorax should not be discharged 
before the phrenicotomy had been added. 

LIGATION OF COMMON ILIAC WITH FASCIAL STRIP FOR ANEURISM 

Dr. John Douglas presented a man twenty-five years of age who 
had suffered a compound fracture twelve years previously, infection 
of which necessitated an amputation at junction of the upper and middle 
third of the left thigh. He was all right until five years ago when he 
noticed a mass in the gluteal region. He entered Bellevue Hospital 
at this time where a diagnosis of sarcoma was made. An incision 
was made for diagnostic purposes, and the mass was found to be an 
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aneurism, probably of the gluteal artery. No further operative pro- 
cedure was carried out at this time. Two years ago he developed large 
veins on the stump of the thigh and in the scrotum and penis, and he 
was operated on for varicocele. The veins on the stump continued to 
increase in size as did the mass in the gluteal region, and he suffered 
severe pain in the region of the hip joint. He entered Bellevue 
Hospital on June i, 1922. 

At this time the end . of his stump was occupied by a large mass of 
tortuous veins (Fig. 1) extending half-way up to Poupart’s ligament. 
These veins were one-half to almost a centimetre in diameter, were 
compressible and a distinct thrill could be felt and bruit heard over it. 
This thrill and bruit, as well as the pulsation, could be detected extend- 
ing well up above Poupart’s ligament, apparently extending as far as 
the common iliac artery. There was also a hard, more deeply situated 
pulsating mass in the gluteal region over which also might be detected a 
bruit and thrill. Radiographic pictures showed an erosion and 
destruction of the inner half of the remaining portion of the femur 
at the lower third. There was also evidence of pressure erosion in the 
descending ramus of the pubis and escending ramus of the ischium. 
Wassermann negative. 

At the operation which was done on June 10th, access to the vessels 
being obtained through an incision above and parallel to Poupart’s liga- 
ment and extending above the spine of the ilium, the peritoneum being 
reflected inward, the following condition was found : The external iliac 
was lengthened, tortuous and dilated, and before passing under 
Poupart’s ligament, showed a fusiform aneurismal dilatation. It was 
about 1.5 centimetres in diameter. The internal iliac was also elon- 
gated, tortuous and dilated. The common iliac was dilated to a diameter 
of 2.5 centimetres, this dilation extending upward but becoming less as 
it approached the bifurcation of the aorta. The iliac veins were also 
dilated. A strip of fascia lata 25x2.5 centimetres was removed from 
the outer side of the right thigh. This was passed around the common 
iliac about five centimetres above the bifurcation, a knot was tied in 
the fascia, a chromic-gut suture was passed through the knot to prevent 
slipping. The fascia strip was then passed twice more around the vessel 
and again sutured. At the end of the operation no pulsation was felt in 
the external or internal iliac artery. The reason for using the strip 
of fascia rather than the ordinary ligature material was that the vessel 
was so much dilated, so large in calibre and so thin and probably dis- 
eased that it was believed that the chance of ordinary ligature material 
cutting through the vessel and the possibility of secondary hemorrhage 
would be lessened by using the broad fascial band. It was of course 
impossible to go above the dilated area to tie in normal tissue as is the 
ideal method of ligation to cure aneurism, as the dilatation extended up 
to the bifurcation of the aorta. 

The patient made an uneventful recovery and was discharged from 
the hospital two weeks after his operation. One week later at the return 
clinic he had some painful thrombosis of the veins over the site of 
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amputation, but at the present time, while these thickened veins can be 
felt, there is evidently no blood circulating through them and there is no 
pulsation in the gluteal aneurism which has markedly’ diminished in size 
and the patient is free of pain. 

Dr. Alexis V. Mosciicowitz could not understand why Doctor Douglas 
feared to ligate that vessel. It was dilated, to be sure, but apparently not 
diseased. The speaker ligated both the common and the external arteries 
at the same time with happy results. 

Doctor Douglas replied that he had remembered Doctor Moschcowitz’s 
case but the diameter of the common iliac, in the patient presented, was between 
two and three times as large as was normal, with the wall distended and thinned 
out. He had felt that the use of either silk or catgut would make the vessel 
more likely to rupture as a result of cutting through with such fine material 
rather than with the thick strip of fascia. In Doctor Moschcowitz’s case the 
ligation was done on a normal vessel wall which had been eroded by pressure. 
In the patient shown tonight quite a different condition existed. 

TUBERCULOUS PERITONITIS 

Dr. Chas. N. Dowd presented a patient, M. F., Roosevelt Hospital 
Surgical history, A18570, who gave an unusually long period of obser- 
vation and a corresponding opportunity for studying the natural history 
of tuberculous peritonitis. Twenty-one years ago, when five years old 
she was admitted to St. Mary’s Hospital for Children; Doctor Dowd 
operated for tuberculosis peritonitis and found the peritoneum studded 
with myriads of tubercles and the omentum contracted into a thick mass. 
She had much ascites at that time. A simple incision exposed the 
abdominal contents to air and to the trauma of examination and was 
then closed. She was then reasonably comfortable for several years. 
Eight years after her primary operation, a sinus opened in the original 
abdominal incision, discharging for a week and then closing spon- 
taneously. Between 1913 and 1916, she had considerable abdominal 
pain. In January, 1916, fifteen years after her primary operation, she was 
admitted to the Roosevelt Hospital, on account of attacks of vomiting 
and pain in the region of the appendix. 

Second Operation . — The appendix was removed. It showed no 
gross lesion, but the walls were more thickened than normal, possibly 
2 or 3 times the normal. This gave an opportunity of studying the 
condition of the peritoneum. There were no visible tubercles in the 
region where there had formerly been so many. There were a few 
adhesions about the uterine appendages. The vermiform appendix 
was covered in by adhesions which attached it to the wall of the caecum. 
The caput coli was thickened, so that it was not possible to bury the 
stump of the appendix in the ordinary .way, but no active tubercles 
were present. The scar of the old incision was excised and the muscles 
there looked particularly strong and well nourished and the wound 
healed primarily. Examination of the microscopical sections from the 
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appendix and from the tissue of the abdominal scar showed no evidence 
of tubercle tissue. 

She then continued reasonably well for about five years when she 
again came to the Roosevelt Hospital, September 30, 1921, on account 
of severe pain in the lower part of the abdomen. She had lost twenty 
pounds in the previous year. 

Third Operation . — October 3, 1921 for the relief of excessive 
paroxysms of pain in the lower part of the abdomen. At this operation 
the ovaries and tubes were found encased in inflammatory tissue and 
were removed, excepting a small bit of the capsule of one ovary which 
looked normal and the base of one tube which seemed suitable for plastic 
repair. There was much inflammatory tissue about the uterine 
appendages and it was not possible to tell at that time whether the in- 
flammation indicated fibrosed tuberculosis or some other type of 
inflammation. At this time further examination of the peritoneum was 
also possible. There was no evidence of tubercles on the parietal or 
intestinal peritoneum or about the caput coli. Microscopical examina- 
tion of the tissue removed showed bilateral tubercular salpingitis. 

Had we been positive that the inflammation in the uterine append- 
ages was tubercular, a complete removal of the tubes, ovaries and 
uterus might have been considered desirable. However, she has gained 
twenty-four pounds in the last year. She is free from pain and feels 
well. Inasmuch as all tissue was removed which looked inflammatory 
we may well believe that the procedure was the correct one. 

Summary. — 1. She dealt successfully with her tubercular peritonitis 
which was scattered throughout the peritoneum, at the time of her opera- 
tion in childhood. 2. Although she was able to control this general 
tuberculosis, she was not able to control the localized tuberculous inflam- 
mation which collected about the ovarian tubes. 3. She has improved 
satisfactorily, since the removal of localized pelvic tubercular tissue. 

INTUSSUSCEPTION IN ADULT, DUE TO ADENOMA IN ILEUM 

Dr. Chas. N. Dowd presented a man twenty-seven years, who 
was admitted to the First Surgical Division of the Roosevelt Hospital, 
March 28, 1922. History, A 1931 1. He complained of paroxysmal 
attacks of epigastric pain which had troubled him more or less for the 
past six months, and which had been associated with vomiting. The 
recent attacks had become very severe and on admission he had been 
vomiting and bright red blood had come from the rectum. After reach- 
ing the hospital, he showed definite symptoms of intestinal obstruction 
and an operation was manifestly necessary. A six inch median supra- 
pubic incision was carried a little to the left of the umbilicus. A large 
mass of congested intestine was found and on delivering it, it proved to 
be an intussusception of the small intestine. The intussusceptum had 
slid into the intussuscipiens about eighteen inches. It could not be 
reduced by traction, but by pressing it was pushed back about eight or 
nine inches. The coating of the intestine then cracked and there was a 
distinct hole about one-quarter of an inch in diameter. This was. sewed 
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up by catgut and two rows of thread. The. intestinal wall also cracked 
and perforated at a lower place in the intestine, therefore a resection 
was done. Apparently thirty inches or more of intestine were resected. 
The mesentery was tied off in separate ligatures, before it was cut. 
There was very little bleeding from the mesentery. The edges of the 
intestine were cauterized beside the clamps. These ends were then 
closed by Glover’s chromic stitches, and outer Cushing’s stitches. The 
entire row was reinforced by a Cushing row of silk sutures. Lateral 
anastomosis was then made, two rows of chromic gut, inner with 
Glover’s stitches and outer Cushing’s stitches. He made an excellent 
recovery and left the hospital April 27th. He has been well ever since. 

The intussusception was caused by a benign adenoma which was about 2 
cm. in its diameter. It had grown in the intestinal wall, had projected into 
the intestinal lumen and had formed the apex of the intussusception. Intus- 
susception does not often occur in the small intestine. It usualfy comes in the 
region of the ileooecal valve. Clubbe in his recent monograph states that in 
97.6 per cent, of his two hundred and fifty-three cases, the intussusception 
had started at or near the ileocsecal valve. 

Adults do not often have intussusception unless a tumor causes it. 
Adenomas of the small intestine are rare. Ewing does not give them separate 
mention in his book on “ Neoplastic Diseases,” and other authors usually do 
not refer to them in this location or state that they are very common. 
Hotchkiss presented a somewhat similar case to this Society in 1916, due to an 
adenoma. James & Sappington of Philadelphia reported, 1917, a case of in- 
tussusception due to benign fibroma. They were able to collect only twenty- 
four similar cases from the literature. Eliot & Corscaden presented a very 
careful report of "Intussusception in the Adult,” in 1911, in which they 
analyzed three hundred cases. One-fifth of them were due to benign tumors. 
Thirty-four per cent, of the benign cases were situated in the ileum. 

ECHINOCOCCUS CYST OF LIVER 

__ Dr. Chas, N. Dowd also presented the case of J. B. History number 
A 201 10. Age twenty-eight, admitted to the First Surgical Division of 
the Roosevelt Hospital, October 15, 1922, complaining of sudden sharp 
pain in the region of his liver and the upper right quadrant of the 
abdomen. He had been in the hospital two years previously. Other- 
wise his health had been good. He was a native of Greece. He had 
been in the United States nine years, and during that period had worked 
in factories in different parts of the country and on a farm in the middle 
west. Haemoglobin 80. Polymorphonuclears 78 per cent., white blood 
cells 19,900. Blood pressure 115-75, red blood cells 6,300,000. Clotting 
time 5 minutes. Group 11. Differential blood count : — Neut. 84, Eosi 
5, Baso. 3, Mono. 3, L. Lym. 3, S. Lym. 5. 

A six inch incision through the upper part of the right rectus. The 
gall-bladder and stomach showed no abnormality. There -was however, 
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embedded in the under part of the left lobe of the liver, a projecting 
irregular shaped cyst. On incision, it showed echinococcus material 
which exuded, and many small daughter cysts and a considerable amount 
of irregular shaped whitish cyst wall tissue. At this time, it seemed wise 
to close the opening in the cyst so as to prevent the spread, of infection. 

It was feared that the walls of the cyst would be ruptured and that all 
endeavor to enucleate the cyst would lead to the spread of the disease. 

We are not accustomed to seeing many cases of echinococcus cysts 
in the Roosevelt Hospital. There have only been five such cases in the 
last seven years'. This differs from the frequency in some other hospitals 
in this vicinity and differs very materially from conditions found in other 
countries ; for instance in Argentina, they are said to be so common that 
the possibility of echinococcus disease is the first one which comes into 
the mind of the surgeon who is examining for abdominal surgical lesions. 
The results from operation there are said to be favorable in a large per- 
centage of the cases, and enucleation is frequently accomplished. One 
of the visiting surgeons from South America has been enthusiastic over 
the results thus obtained. In Iceland also, although they are not so 
common as they used to be, there are still a good many echinococcus cysts, 
and we learn that drainage has led to good results there when enucleation 
was impossible. This patient mode a satisfactory recovery from the first 
operation. We believed that it might be possible to enucleate the remain- 
ing portion of the cyst completely or failing to do that it might possibly 
be marsupialized. 

A second operation was therefore done through the upper part of the 
left rectus muscle and the wall of the cyst was found much firmer than 
at the previous operation ; a cleavage layer was found between it and the 
liver, which enables us to remove the cyst without undue trauma to the 
liver. Two cigarette drains inserted and wound closed to emergence of 
these drains. He is apparently cured. 

An interesting side light on the surgery of the liver was noticed in the 
recovery of this patient. The cyst was enucleated from the liver very 
much as an adherent gall-bladder is taken away. There was a definite 
drainage of bile for several days after the operation. When such a 
drainage comes after cholecystectomy, one sometimes wonders whether 
it comes from the liver or from the cystic duct. The drainage in this 
instance has proved that bile may well come from the raw surface of the 
liver where an embedded object such as this cyst or a gall-bladder has 
been removed. 

RELATIONSHIP BETWEEN INTESTINAL OBSTRUCTION, CHRONIC 
PERITONITIS AND MULTIPLE SEROSITIS 

Dr. Charles N. Dowd read a paper with the above title. (See page 423.) 

In discussion of which Dr. Edwin Beer thought it might be of interest 
to relate a case operated on at Bellevue Hospital within the last few 
weeks which corresponded to one of the cases Doctor Dowd reported in his 
paper. When the patient came to the hospital he had been ill for only three 
days. Examination showed a mass, firm and non-tender, behind the rectus 
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muscle in the right iliac fossa. X-ray was immediately taken with the idea of 
locating the obstruction by the gas distention in the bowel which gives a clear 
picture, and it was found that the ascending, the transverse and the descending 
colon was empty, but the small intestine was distended. This method of diag- 
nosis is very valuable and has been used frequently. Immediate laparotomy 
was done by Doctor Kellogg and almost the whole intestine was found bound 
together in a sheath of white membrane. All the small intestine and the ileum 
were involved in this mass of tissue. The patient died, but the autopsy was 
very instructive. There was no adherent pericardium (Peck’s pericarditis, 
pseudocirrhosis) and there was no endophlebitis of the hepatic veins. The 
liver and spleen were covered with this white membrane and the lower part of 
the ileum and caecum and ascending colon were covered by the membrane which 
was as white and thick as a visiting card. Besides, there was a mass in the 
pelvis, a retroperitoneal lipoma, and the patient had a lipoma in his neck. 
There was fluid in the peritoneum. His case corresponds rather accurately 
with Doctor Dowd’s case of polyserositis and would be classified as an “ iced 
liver” and “iced spleen” (so called Zuckergus) with chronic productive 
peritonitis. The speaker believed these cases to be more common than Doctor 
Dowd’s report suggests, although it must be admitted that they are very un- 
usual on a surgical sendee. 

Dr. Henry H. M. Lyle said that in working up the subject of linitis 
plastica in 1911, he was very much struck by the number of times this condition 
was associated with the condition described by Doctor Dowd, especially with 
some cases reported by Krompecher. The details, conclusions and literature 
will be found in the article Linitis Plastica by H. H. M. Lyle, Annals of 
Surgery, November, 191 1. Krompecher holds that gastro-intestinal sclerosten- 
osis is not a mere disease of the pylorus, but is found in the intestines and 
peritoneum, and that it is the result of a chronic venous oedema caused by 
cardiac insufficiency and arteriosclerosis, and that the pathological process 
bears a close relationship to scleroderma. 

Dr. Howard Lilienthal called attention to the danger of appendectomy 
in cases in which there is a suspicion of tuberculosis. In two cases that he 
knew of where this ■was done the union broke down and the patients had 
permanent fistulas. This warned him not to take out the appendix unless there 
were symptoms which would make it imperative. He understood Doctor 
Dowd to say that he had been unable to invert the stump. 

Dr. Charles Gordon Heyd said that he had had the opportunity of ob- 
serving the life history of a patient with tuberculous peritonitis. In August, 
1916, the patient was moribund with marked ascites and a laparotomy was 
performed under local anaesthesia and the abdominal cavity irrigated with 5° 
per cent, hydrogen peroxide solution. In September, 1920, the patient was 
reoperated upon for a mass in the right lower quadrant of the abdomen. Upon 
laparotomy the upper abdomen was entirely free of any evidence of tuber- 
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culous mass and a salpingo-oophorectomy was performed. The left tube and 
ovary were not involved. In February, 1921, a third laparotomy was per- 
formed for intestinal obstruction. Aside from some adhesions of the omentum 
to the anterior abdominal wall there was no evidence of any tuberculous 
process in any portion of the abdomen. When last seen about three months 
ago, the patient was entirely well. In regard to chronic multiple serositis 
Doctor Heyd was under the impression that ascites was essential to the diag- 
nosis and many of the cases of multiple serositis were extremely chronic. In 
Osier’s cases a child was tapped 121 times and Rumph’s patient was tapped 
301 times and there was in the literature a reported case in which 600 gallons 
of ascitic fluid was removed within a period of five years. It seemed that there 
were many cases of hyperplastic peritonitis with mucosal obstruction which 
were accidentally discovered on laparotomy. Whether these belong to the 
group of multiple serositis was doubtful as it would seem that the 
history of ascites was essential in establishing the clinical entity of chronic 
multiple serositis. 

Dr. Ellsworth Eliot, Jr., also spoke of the removal of the appendix in 
a case of tuberculous involvement. He thought a distinction ought to be made 
between those cases in which the tuberculosis was part of a general involve- 
ment of the peritoneum and those in which the tuberculosis was limited to the 
appendix alone. Of the latter type he -had had three cases in which the removal 
of the appendix was not followed by any untoward result, the wound healing 
without difficulty. Of tuberculous peritonitis he recalled one case, a five year 
old child, in which, after the usual operation, a fecal fistula developed. With 
ordinary cleanliness, good care and nursing the fistula closed spontaneously. 
Fifteen years afterward the patient, then an adult, enjoyed perfect health with 
no indication of tuberculosis in any part of the body. Such cases of “ healed ” 
tuberculosis, although at the time of operation limited to the peritoneum, are 
not necessarily safe from recurrence, either in the peritoneum or in other parts 
of the body. Once tubercular, patients are subject to the danger of relapse 
even though they may continue in perfect health for a number of years. 

Doctor Dowd, in closing the discussion, said that the removal of the 
appendix in the case of tuberculous peritonitis was done fifteen years subse- 
quent to the discovery of the tubercles in the abdomen, and at a time when 
there was absolutely no evidence of active tuberculosis. Doctor Heyd’s 
remark about ascites is in conformity with the usual description of multiple 
serositis, for it has usually been the ascites which has called attention to the 
disease, but this ascites is not always present. The profession is indebted to 
Doctor Mayo for again calling attention, last summer, to the possibility of 
extensive disease without ascites. We may well believe that many cases exist 
in whom the disease escapes diagnosis because ascites is not present. 
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THE URETER VERSUS THE APPENDIX IN RIGHT-SIDED 
ABDOMINAL LESIONS 

Editor Annals of Surgery: 

Sir: 

An healthy skepticism should be entertained for an appendix whose sole 
plea for removal is the detection, by the examiner, of an ill-defined iliac 
tenderness, and a total absence of a substantiating, clear-cut, acute history. 
In a recent review of errors committed by myself and others, it was found 
that, in both acute and chronic conditions, a heavy toll is exacted of the 
benign appendix by reason of its close affiliation with the right ureter. There 
are classical cases so typical of the appendix and also of the ureter, that 
one cannot be easily misled. I wish, however, to stress some of the baffling 
features which may be encountered by giving a brief recital of the salient 
points from a few case histories. 

In a consideration of acute conditions, it must first be borne in mind 
that one of these tubular structures, the ureter, is extra-peritoneal, while the 
other, the appendix, is intra-peritoneal. Consequently, if the lesion be in the 
-ureter, even though the pain be great and the elevation of temperature 
marked, two of the cardinal symptoms of serious intra-abdominal mischief, 
vis., muscular rigidity and pronounced increase of pulse-rate, will not be 
conspicuous. The defensive, board-like spasm of the flat muscles of the 
abdomen, as an expression of resentment to peritoneal insult is well known 
to all; yet the finer degrees of such expression will often escape detection 
because of the rough tactics employed. The gentler palpation, the feather 
touch, are capable of conveying most valuable information. Furthermore, 
the very high temperatures, 103, 104 or 105 0 F., point, as a rule, not to 
the appendix, but to the ureter and pelvis of the kidney; provided, always, 
that a pneumonic condition of the lower lobe of the right lung can be 
definitely excluded. 


CASE REPORTS 

Case I. — A corpulent man of forty was suddenly seized with violent loin 
pain, practically no nausea and no vomiting, no temperature, a normal pulse and 
no abdominal rigidity or tenderness. The history revealed the passage of a renal 
calculus some seven years previous and the urine showing in the present attack 
many red blood and pus cells. Forty-eight hours after onset, feeling much better, 
he left his bed, exerted himself somewhat, and had a sharp return of pain. When 
again seen on the fourth day of his illness, the temperature was 102 F., pulse 115, 
leucocytes 18,000, no tenderness over the abdomen proper, but marked tenderness 
in the right loin and just above the highest point of iliac crest. The urinary 
findings were not now so marked, no blood cells and only an occasional pus cell. 
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The diagnosis was now fairly clear; not an ureteral stone, as was first concluded, 
but a ruptured retrocsecal appendix as was subsequently revealed by operation. 

Case II.— An elderly woman of sixty-four, first seen twelve days after 
onset of present trouble. At no time had she felt acutely ill and had been up 
and about most of this time. The history revealed many attacks of cystitis with 
a probable complicating pyelitis. Examination showed a rather large mass, not 
very tender, in the right kidney region and extending somewhat downward, 
temperature of 101.5 puke go, and leucocytes 16,000. The urine from the 
right kidney showed many pus and blood cells, the pyelogram was negative for 
renal stone or tumor and the barium enema revealed no tumor of the large 
bowel and no obstruction. Operation, under local anaesthesia, because of hyper- 
tension and cardiac involvement, displayed a high-lying appendix abscess, securely 
fortified by a large mass of omentum. 

These cases well illustrate the acute rampages of the appendix masquerading 
under predominating urinary symptoms. 

Case III. — A young girl of twenty is suddenly seized at 5 a.m., at the end 
of a menstrual period, with severe pain in abdomen, some nausea, marked tender- 
ness in right iliac fossa and presenting practically no rigidity of abdominal 
muscles. The temperature is 101.5 F., pulse 100, leucocytes 19,000, with 90 per 
cent, polymorphonuclears and the urine is pus and blood free. This was the 
fourth attack of a similar nature occurring over a period of one and one-half 
years. The attending physician had previously diagnosed an acute appendix. 
This opinion is concurred in, immediate operation is performed with the finding 
of a benign appendix and a normal peritoneal cavity. The catheterized urine, 
on the following day, shows many pus cells and cystoscopic studies after con- 
valescence revealed a dense ureteral stricture 4 cm. above the bladder, with a 
complicating pyelitis. 

Two points in this history are significant: The absence of rigidity and the 
appearance of the attack at the end of the menstrual period. Deaver (Archives 
of Surgery, Jan., 1923) holds that attacks of right-sided pain occurring at this time 
are suggestive of a chronic appendix. My experience in ureteral stricture work 
has led to the opposite conclusion ; that is to say, attacks of pain coming on during, 
or at the end of, a menstrual period serve to incriminate the ureter and to 
eliminate the appendix. 

Case IV. — A young married woman of twenty-three is taken acutely ill with 
severe abdominal pain, nausea, vomiting, temperature of 102 F. and exquisite 
tenderness over right iliac fossa. So clear seems this diagnosis that she is 
immediately rushed to the hospital and sectioned forthwith. A normal appendix 
and a normal peritoneal cavity are found. Further post-operative studies reveal 
a blood laden with plasmodia malarite, a urine with blood and pus and feces 
containing many hookworms. Convalescence is uneventful and the patient leaves 
the hospital on the eighth day. On the tenth day, she is again seized with agonizing 
pain and shortly thereafter passes an irregular, jagged calculus per urethram. 

The average acute abdomen will permit of sufficient time for a study 
of the blood, the urine and possibly an X-ray. However, in the face of 
stormy symptoms, too much time is not to be consumed in scientific specu- 
lation. The fulminating appendix brooks no delay ; better, by far, to remove 
more benign appendices than, by tardy tactics, to permit one malignant one 
to have full sway. So long as man continues to harbor this vestigial struc- 
ture within his abdomen, just so long will these acute tragedies continue to 
confront the surgeon. 
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What constitutes a chronic appendix? Many pathologists deny the 
existence of chronic appendicitis, interpreting surgical chronic appendices 
as healed or healing lesions, the result of previous infectious processes. 
Codman, in a carefully studied series of ninety-eight operated cases of 
chronic appendicitis, found pathologic evidence of disease within the appen- 
dix in only sixty-one, and of these, fifty had definite histories of one or more 
classical acute attacks. Deaver, in analyzing five hundred operated cases of 
chronic appendicitis, states that there were twenty-seven different varieties 
of these chronic appendices as reported back to the surgeons from the 
laboratory. Robert T. Morris would have us believe that the appendix, 
because of its vestigial nature, is peculiarly prone to involutional changes 
with connective-tissue formation, and thus becomes a perpetual source of 
irritation to the ganglia of the sympathetic nervous system. He describes, 
as diagnostic of chronic appendicitis: tenderness, located, not over 
McBurney’s point, but over a point about one and one-half inches to the 
right and one inch below the navel, which point is from one to three inches 
from the classical McBurney’s point. This point is an important one and 
should always be carefully palpated, for the reason that it defines the spot 
where the right ureter crosses the pelvic brim; consequently, marked ten- 
derness here reflects, as a rule, not upon the appendix, but the ureter, as 
the more likely source of the trouble. 

It matters but little what the pathologist may or may not have to say; 
the trained surgeon has learned to recognize the gross, macroscopic battle- 
scars inflicted upon an appendix which has previously been the seat of definite 
infection, the manifestations of which are to be seen in (a) pronounced peri- 
toneal adhesions; ( b ) sharp kinking; (c) definite stricture of lumen, with 
consequent damming back of contents; ( d ) hardened fecal concretions. 
The mal-placed, ill-rotated or retrocaecal type, because of these congenital 
handicaps, will usually show one or more of the above features. When, 
therefore, the surgeon encounters, at operation, such an appendix, and when 
the carefully studied history substantiates the clinical findings, he may 
be more sure of his ground in promising relief. But if, on the other hand, 
none of these comforting manifestations are present, but the impeached 
appendix is found floating hither and thither within the cavity, it would be 
well for him to look further for the cause of the complaint. 

James N. Baker, M.D., 
Montgomery, Ala. 
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SURGICAL RELATIONS OP THE SYMPATHETIC 
NERVOUS SYSTEM* 

By George P. Muller, M.D. 
of Philadelphia, Pa. 

Much might be written upon the relations of the sympathetic nervous 
system to abdominal diseases and their symptoms. The greater part of the 
sympathetic ganglia are massed in the abdomen, the most important actions 
of the vagus nerve, except its influence on the heart, are exerted there, and 
in the pelvis we have the sacral autonomic. Beginning a number of years 
ago with the appearance of the monograph of Eppinger and Hess and con- 
tinuing to the present day, attempts have been made to rewrite physiology 
and pathology upon the basis of vagotonia and sympatheticotonia. Some- 
thing has been gained, but as Carlson 1 well says, “ The uncritical use of these 
terms in the sense of established etiology of well-known disease complexes 
retards medical progress.” Alvarez 2 believes that while the theories of 
vagotonia and sympatheticotonia may eventually prove useful, he thinks that 
the foundations are so shaky that some day the whole edifice is going to go. 
As Alvarez puts it, we should learn from Gaskell and others the lesson 
that the sympathetics are not separate and distinct brain systems, but are 
there to conduct and not to exercise faculties requiring almost human intelli- 
gence. “ There .are times when the animal as a whole needs to communicate 
with its digestive tract; there are times also when one end of the tract must 
communicate with the other; and on all these occasions the extrinsic nerves 
come into play. The vagi carry feelings of hunger and of satiety from the 
stomach to the brain; they help in adjusting the tone of the stomach wall to 
the food coming down the oesophagus ; and they carry the stimuli that give 
rise to the psychic secretion of gastric juice. If the food must be rejected 
by vomiting, they carry the impulses which bring the abdominal muscles to the 
aid of the stomach. Moreover, they probably carry messages from the 
digestive tract which make the animal feel comfortable and sleepy. The 
splanchnics serve largely to quiet the tract and to stop digestion when the 
body is distressed or injured. The extrinsic nerves probably have much 
to do with the digestive upsets with disease elsewhere in the body, but these 
changes can be accounted for also by actual damage to the gastro- 
intestinal muscle.” 


♦Annual Oration before the Philadelphia Academy of Surgery, December 4, 1922. 
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Some years ago, enthusiastic over Eppinger and Hess, I tried to work 
out a complex which would distinguish a free and supposedly chronically 
diseased appendix from one adherent to the parietal peritoneum or caecum, 
based on purely vago-phenomena of the former, but my analysis was not 
fruitful. I am not sure that the vagus control stops at the end of the ileum 
and furthermore an irritated ascending colon will produce spasm of the ileo- 
caecal valve and imitate the vagotonic group of symptoms. 

Abdominal pain and discomfort constitute the keynote of the group of 
symptoms characteristic of surgical abdominal disease, and it is a common- 
place for us to say that in the area supplied by the sympathetic network 
there is no pain, that the liver, intestines, stomach or other viscera may be 
touched, cut, pinched or burned and yet not feel pain. Head , 3 in a most 
interesting paper published recently, calls our attention to the fact that so 
long as the internal organs are discharging their functions normally the 
afferent impulses which they may originate do not enter consciousness. In- 
ternal surfaces are unable to respond to such artificial stimuli to which they 
have never been exposed during the life of the individual or race. But the 
hollow viscera, such as the stomach and the bladder, react briskly to changes 
in tension, which are their natural mode of stimulation. Hyperacute or long- 
continued visceral irritations may overcome the resistance of the higher 
centres and sensation follows. Head applies this reasoning to appendicitis. 
“In the early stages before perforation has taken place, widespread pains 
may be present in the abdomen corresponding to the afferent supply of the 
upper parts of the digestive tract. Such pains are due to abnormal move- 
ments of the stomach and intestine and express the reaction of normal parts 
to a lesion situated in some allied physiological system.” When perforation 
occurs these phenomena are replaced by the local manifestations. 

Spasm is the most important physiological phenomenon resulting from 
intra-abdominal irritation and the familiar pylorospasm is the most con- 
spicuous example. Surgical treatment aims to remove such irritation and 
relieve spasm, as after appendicectomy, gall-stone operations or gastro- 
enterostomy. A more direct method of attack has been proposed by Braun , 4 
who advocates division of the gastro-hepatic and gastro-colic omenta in the 
region of the pylorus to alleviate painful stomach spasm. Enterospasm may 
occur and I have operated on at least two patients suffering from acute abdom- 
inal pain in which a contracted segment of the small intestine several feet 
in length was the only finding. In one case it relaxed and dilated while 
I was handling it. A third patient had contraction of nearly the whole 
length of small intestine following a gunshot wound with a perforation. The 
relation which such conditions bear to the vagus and sympathetic, the action 
of the pelvic sympathetic on the bladder and uterus and so on, are of interest 
and importance, but I must pass over this vast chapter. I have had two 
cases of automatic bladder after complete destruction of the spinal cord in 
the dorsal region. The patients are able periodically to empty the bladder, 
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although voluntary control is lost. That this does occur often is due to 
the coincident cystitis interfering with bladder action. 

- From the standpoint of operative surgery little is done directly to the 
abdominal sympathetics. A new method of local anaesthesia has been intro- 
duced by Kappis and others whereby the splanchnics are blocked by injecting 
the semilunar ganglia. Let us next consider the peripheral sympathetics. 

Resection of the Cervico-thoracic Nerve . — This operation, advocated prin- 
cipally by Jonnesco, was at first performed for the treatment of epilepsy, but 
was then applied to the cure of exophthalmic goiter, migraine, trifacial neu- 
ralgia, glaucoma, and recently to angina pectoris. As done by Jonnesco the 
entire nerve is removed except in glaucoma, where only the superior ganglion 
is resected. 

Epilepsy . — Cervical sympathectomy proved a failure as a treatment for 
epilepsy. The anatomical basis for the operation rested on the fact that the 
superior cervical ganglion is connected by post-ganglionic fibres with the blood- 
vessels of the brain, the constrictor fibres probably following the course of the 
internal carotid artery. A number of deaths attended the operation not only 
in epilepsy, but in goiter and other diseases, and a probable cause has been 
brought out recently by Orr and Sturrak , 5 who found distinct lesions consist- 
ing of a paralysis of vessels in the cerebral cortex, Ammon’s horn, amygdaloid 
nucleus and pyriform lobe after section of the cervical sympathetic. A new 
operation recently suggested by Fisher 0 probably is destined also to the limbo 
of useless procedures. He advanced the theory that a reduction of the adrenal 
substance in the body would reduce the tendency to convulsions. Accordingly, 
adrenalectomy has been performed about thirty times by four or five German 
surgeons, but the results were ( disappointing. More important than epilepsy 
is the relation of the sympathetics to goiter. 

Goiter . — It has long been known that the sympathetic nerve supply of 
the thyroid gland follows the superior thyroid artery, and Drobnik 7 believes 
that nerves are given off from the second cervical ganglion uniting with the 
first cardiac nerves and then sending branches along the inferior thyroid 
arteries. Jaboulay, Jonnesco and others some years ago advocated the 
removal of the cervical sympathetics for exophthalmic goiter but the opera- 
tion has never met with support. Ligation of the superior vessels is regarded 
by many surgeons as not only favoring anaemia, but also as a means of cutting 
off the sympathetic supply. Crile 8 states that “ the greater part of the benefit 
from ligation is the result of a break in the nerve supply of the thyroid since 
the principal sympathetic nerves run in the walls of the superior thyroid arter- 
ies.” ' Recently, Odermatt 0 reports the results of a study of the sensations 
experienced during ligation of the thyroid vessels. If the artery was dissected 
bare, ligation was painless. If periarterial tissue remained, the ligation 
pain was constant in the anterior branch of the superior thyroid artery but 
inconstant in the posterior branch of the superior thyroid and in the inferior 
thyroid. Leriche 10 practised superior thyroid sympathectomy on one side 
in a case of goiter and noted a remarkable regression in its size. He also 11 
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speaks of supplementing this operation in toxic cases with tachycardia by 
resection of the superior cardiac nerves, and of the control of the exoph- 
thalmos by pericarotid sympathectomy. Some years ago I performed bilateral 
removal of the superior cervical ganglion for persisting exophthalmos, but 
while some improvement was noted the patient did not consider the result 
as satisfactory. 

Glaucoma . — I also, in one case, removed the upper ganglion for acute 
glaucoma, but the operation failed to save the eye. A number of years ago 
this was thought justifiable and Wilder 12 collected sixty-eight cases with good 
results in the majority, especially in the chronic form. The operation seems 
to be rarely done at present and De Schweinitz 13 does not advocate it. 

Optic Atrophy . — Sympathectomy has been performed for this condition 
by Abadie, 14 who resected one centimetre of the carotid sheath to interrupt 
the sympathetic innervation. The atrophy in his case was characterized by 
a restriction of the visual field on the nasal side. The immediate results were 
brilliant, the visual field becoming normal in approximately two weeks, but 
two months after the operation the condition retrogressed until about the 
same as before operation. Ligation of the carotid was followed by similar 
transient improvement. 

Parotid Fistula . — In 1914, Leriche 15 proposed resection of the auriculo- 
temporal nerve to suppress parotid secretion, based on Bernard’s observation 
that this nerve is the secretory nerve for the parotid gland. The operation 
has been endorsed by Dieulafe, 10 Weitz, 17 Tromp 18 and others, but Cole 10 
condemns the operation by comparing it to the plumber who would repair 
a leaky pipe by cutting off the water supply of the house. 

Angina Pect 07 ‘is . — Without attempting any argument of the somewhat 
obscure etiology of this disease, I can recount the attempts at its cure, or 
rather amelioration, by surgical measures. In 1916, Jonnesco 20 removed 
the middle cervical ganglion, the sympathetic trunk, the plexuses about the 
inferior thyroid and vertebral arteries, the inferior cervical and first thoracic 
ganglia of the left side in a case of typical angina pectoris. Four years later 
he examined the patient and reported the case. During the subsequent four 
years the patient had no attack of angina and follows his occupation as a 
clerk. The cardiac action, pulse and respiration were found normal. X-ray 
examination showed a slight dilatation of the aorta with thickening and a 
broadening of the heart shadow. This report was followed by the report 
of another case. The second patient operated on by Jonnesco 21 was fifty-four 
years old and for eight years had suffered from attacks of suffocation 
and from paroxysms of pain radiating to the cervical region and left arm. 
The left cervico-thoracic nerve was resected and marked improvement was 
noted during the ensuing four months. Jonnesco apparently believes that the 
phenomena of angina pectoris are due to irritation of the terminal filaments 
of the nerves of the sympathetic plexus in the walls of a chronically inflamed 
aorta. He only resected the left side because the patient refused to go further, 
and was surprised at the completeness and permanence of the relief. 
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Jonnesco’s operation has brought to light another case, namely that of 
Renon, who had a woman patient with aneurism of the aorta which was dis- 
creet and fusiform. The case was referred to Tuffier, 22 who exposed the 
aorta by a transverse division of the sternum and wrapped the length of the 
aneurism with a strip of fascia lata.' Renon concluded that there was some 
amelioration of symptoms and the general state better, but I would judge 
that the operation actually accomplished little. However, in the discussion of 
this case Delorme pointed out that the act of freeing the aneurism caused the 
division or removal of the sympathetic plexuses, which really supplied the 
reason for the relief of pain. In a later paper Delorme 23 suggests that 
sympathectomy would be worth while as an effort to relieve the pains 
of aortitis. 

Periarterial Sympathectomy . — In 1913, Leriche published his first com- 
munication and since then about twenty others have appeared from this 
surgeon alone. The technic of the operation is well known and consists in 
the removal of 8 or 10 cm. of the adventitia of the artery. While the strip- 
ping is in progress a marked contraction of the artery is noted, followed by a 
peripheral dilation which becomes attenuated in five or six days and disappears 
after three or four weeks. This vasodilation, according to Leriche, is the 
therapeutic effect of the operation, but Bruening and Stahl 24 believe that 
the hyperaemia is not the only factor at work in producing beneficial results 
from sympathectomy. There is a transposition of the entire vascular func- 
tion as a result of the interruption of the normal sympathetic stimulation. 
The autonomous nature of the vascular nerve apparatus explains the return 
to normal after a brief period of vasodilation. Handley 25 very recently has 
published a substitute method for sympathectomy as performed by Leriche. 
After exposing the artery he injects four minims of alcohol at each of four 
equidistant points around the circumference of the vessel, the needle being 
introduced obliquely into the tunica adventitia. Two cases were injected, 
both of actual gangrene. In the first there was recession of the line of gan- 
grene and the formation of new lines of demarcation around the toes. In the 
second, an unfavorable case, the operation brought but slight benefit but 
definitely accentuated the vasodilation already present. Handley believes 
his method superior to the original one because it is simpler to perform, does 
not produce the initial stage of vasoconstriction and attains immediately the 
vasodilator results aimed at by the operation. As usual we have a German 
claim for priority in the discovery of this operation in the person of 
Heinrich Highier. 0 

. In his article in the Annals of Surgery last year, Leriche 27 reports 
that he has performed sympathectomy sixty-four times for various affections, 
sometimes with remarkable success and sometimes with complete failure. 
Many other cases are recorded in the literature and I myself have had the 
opportunity to do this operation thirteen times on eleven patients. The 
anatomical aspects of the operation are rather interesting. The arterial 
sympathetics are probably remains of the primitive nerve nets of the low 
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scale animal and perhaps act as “ booster ” stations for the vasomotor impulses 
coming in from the somatic nerves. How much autonomy they may have is 
not clear. They are situated in the adventitious tunic of the artery. The 
vasomotor innervation of the arteries of the extremities is made possible by 
the re-entry into the spinal roots of sympathetic fibres by way of the gray 
rami communicantes ; they intermingle with other afferent and efferent fibres 
and pursue a straight course to the periphery. Along the course of the 
peripheral nerves twigs are given off from time to time which connect with 
or form the sympathetic net on the blood-vessels. But little information 
is given in the text-books regarding these twigs and our knowledge is 
rather scanty. 

The Nerves to the Arteries . — In 1914, some observations from the West- 
ern Reserve University were published which sum up and add to the existing 
knowledge. Kramer and Todd 28 investigated the nerve supply to the arteries 
of the arm and found that the subclavian and proximal part of the axillary 
arteries received a nerve supply directly from the sympathetic chain, between 
or including the middle and inferior cervical ganglia which reached the artery 
in the interval between the scalenus anticus and the bone. The portion of 
the subclavian artery immediately adjacent to its origin was supplied by a 
varying number of twigs from the musculo-cutaneous nerve, the radial from 
the superficial ramus of the radial nerve and the ulnar from the ulnar nerve 
in the forearm. Todd and Kramer point out that,." the more distal arteries 
are supplied by sympathetic fibres which have travelled to their distribution 
along special nerve-trunks and not along main vessels. These twigs are 
distributed to the vessels from the nerve-trunks at intervals; the intervals 
growing shorter as the more distal portions of the limb are reached, as though 
a greater wealth of nerves was needed in these parts. Possibly the diminish- 
ing size of the member and consequently the greater need for constant 
regulation in size of vessels may be associated with this fact. Again the 
distribution of nerves to vessels corresponds pretty closely with the dis- 
tribution of nerves to the skin and musculature of the same area.” The 
clinical significance of the nerve supply to the blood-vessels of the upper 
extremity is well illustrated in cervical rib. The symptoms of the lesion may 
be motor, sensory, vascular, or sympathetic. In the latter case it is not 
necessary that the sympathetic net on the subclavian artery must be involved- 
because pressure on the brachial plexus may involve the sympathetic fibres 
reaching into the median ulnar or radial and thence to the arterial sympa- 
thetic. Todd 29 reported a case in 1912 with no palpable pulse, operation 
revealing no compression of the vessel, and in which he believes the vascular 
phenomena were sympathetic in origin. I think I have seen an exactly com- 
parable case in which vascular symptoms began at the periphery and there 
was no palpable pulse. Sympathectomy was followed by relief of pain and 
the hand became warm. Later, cervical rib resection was followed by cure. 

Another interesting point has been brought out by study of the arm 
sympathetics. Tournay 30 has shown that section of the sympathetic produces 
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a reinforcement of sensation. Regard 81 reports a case where after suture 
of an ulnar nerve, sensation was restored almost immediately and vasomotor 
disturbances disappeared. Motion was not affected even after eight months. 
He explains the phenomenon by the fact that the dissection removed fibres of 
the sympathetic about the ulnar which permitted sensation to be transferred 
by the median nerve. 

The distribution of nerves to the arteries of the lower extremity has been 
investigated by Potts. 32 He found that the femoral artery received branches, 
after its bifurcation into the superficial and deep femorals, from some inde- 
pendent twigs and from muscular branches of the femoral nerve; the lower 
part may receive a twig from the saphenous nerve. The popliteal artery is 
supplied by the tibial and in many cases also by the azygos nerve. The pos- 
terior tibial is richly supplied from the tibial nerve and from the nerve to the 
flexor hallucis longus muscle, the perineal artery is reached by the muscular 
branches to the popliteus and flexor longus hallucis. The anterior tibial and 
the dorsalis pedis receive twigs from the peroneus profundus. 

Leriche divides the phenomena resulting from injury of the periarterial 
sympathetic plexus into two groups: In the first group the characteristic 
physiologic reaction is pure, with two striking aspects, painful ischaemia and 
consecutive vasodilation; in the second, reaction is disturbed and gives 
various troubles. 

In the first, Leriche classes “ stupeur arterielle ” and Raynaud’s disease. 
vSudden arterial spasm may occur and be so intense as to lead to gangrene. 
It may occur after trauma, such as fracture or in war wounds where concus- 
sion of the artery has occurred. Reichle 33 has noted two cases of segmental 
spasmodic contraction of a large vessel after trauma. If not recognized 
unnecessary amputations may be done. Another phase of this gangrene has 
been described by Oppel, 34 writing on spontaneous gangrene, who believes 
that the adrenal plays a part in its production through overaction, the increased 
amount of adrenin causing an ischaemia and a disturbance in the nutrition of 
the arterial walls. We might theorize that if this is so and if the effect of the 
emotions, particularly fear, is to increase the flow of adrenin, then we have 
a reasonable explanation of the etiology of Buerger’s disease in the Rus- 
sian Jew. 

Raynaud’s Disease . — First described by Raynaud in 1862, this affection 
is distinctly a disturbance of the vasomotor mechanism. The local syncope 
and the asphyxial attacks are constrictor in nature. Rarely the dilator phe- 
nomena of hypersemia are observed. Halpert 35 has described in detail the 
capillary changes in a patient with typical Raynaud’s syndrome. She found 
increased tortuosity of the capillaries, as well as groups of capillaries from 
three to five times larger than normal. The blood flow was slow. During 
an attack the giant capillaries became fuller, especially in their venous portion, 
and exhibited changes in contour, such as projections and strictures. The 
blood appeared to be pushed through the vessel by a peristaltic-like wave. 
In a severe attack the blood became completely stagnant and blue. These 
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observations correspond strikingly to the explanation originally offered by 
Raynaud. Gangrene is a terminal phenomenon and is usually characteristic. 
The essential features of this disease are well known and need not be repeated 
here. Recently Buchanan 30 has presented a study of the cases seen in the 
Mayo Clinic, sixty-seven in number. 

Judging general^ by the reported cases the results of treatment in this 
disease have not been very successful. If we agree that vasoconstriction is 
the predominant influence then sympathectomy causing dilation is worth 
while. Leriche has twice done this operation in Raynaud’s disease with good 
results. I have performed sympathectomy on both brachials in a case of 
Raynaud’s disease occurring in a man seventy years old. He had the charac- 
teristic “ dead fingers ” with other symptoms and early gangrenous patches 
on the skin of the hands. He was practically cured. Perhaps we are justified 
in adding to this group a condition known as acrocyanosis. 

Acrocyanosis . — Many of us have no doubt noted the occurrence of cold 
and cyanotic hands in certain persons, particularly those of an asthenic type, 
and Cordier 37 believes that a localized arterial hypertension, especially of 
the hands and feet, will occur more frequently in the future as the result of 
" the intoxications, commotions, fatigues and latent infections ” of the War. 
Sufferers from the so-called “irritable heart” of soldiers often exhibit 
acrocyanosis to a marked degree. Boas 38 studied twelve cases of acrocyanosis 
and found that “ when the hands are cold and cyanotic, the capillary blood- 
pressure is low and the flow sluggish. This cannot be due to a constriction 
of the venules, but must depend on a constriction of the arterioles or a 
marked dilatation of the capillaries. It is significant, too, that the capillaries 
become fuller when the hands are warm. If the venules were constricted, the 
capillaries would be engorged during the period of cyanosis.” 

.Warmth will usually accelerate the blood flow in the capillaries, but in 
intractable cases I would suggest the performance of sympathectomy as an 
experiment to note the permanency of the resulting vasodilation. 

In the second group described by Leriche are placed a miscellaneous 
number of affections characterized by a disturbance of physiological reaction 
from contracture of too long duration or abnormally persisting dilatation. 
The only pathology noted is an adhesion of the vessels to the common sheath, 
or an increase of the vascularization of the adventitia. Sometimes nothing is 
seen. Leriche no doubt is over-enthusiastic when he ascribes disturbance of 
the sympathetic innervation as the cause of trophic ulcers following nerve 
section, but there is some ground for the opinion that it plays a part. 
Stopford 39 believes “ there is strong reason to conclude that irritative nerve 
lesions can produce changes in the walls of the arteries supplied by the 
affected nerves. These changes seriously reduce the calibre of the vessel 
and must inevitably diminish the blood supply to the muscles, bones, joints 
and skin.” It has been pointed out also that injury in regions remote from 
the large blood-vessels may be accompanied by pain or trophic disturbances, 
but Leriche counters by stating that with injury in a richly furnished zone 
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of sensory innervation the vasomotor disturbances may be due to ortho- or 
antidromic reflexes, starting from the injured point, and referred back along 
the periarterial sympathetics. Much was written during the War about the 
effects of nerve ischemia in wounds of arteries, and trophic, sensory, and 
motor abnormalities were noted. The reaction was thought to be similar to 
that occurring in the optic nerve after thrombosis or embolism of the central 
retinal artery. Ischagmic myositis after blood-vessel injuries has been dis- 
cussed also by Stewart 40 and ischaemic paralysis well presented by Burrows. 41 

Physiologic research is needed to further elucidate the importance of the 
sympathetics in these conditions, but all in all there is much to support the 
claim of Leriche. 

Clinically, successes have been claimed in ( i ) causalgia after war wounds ; 
(2) certain painful crises preceding gangrene caused by obliterative endar- 
teritis; (3) vasomotor trophic neuroses with contractures; (4) painful 
stump; (5) trophic ulcerations of stumps and extremities; (6) trophic 
oedema; (7) ischaemic paralysis of the forearm, etc. 

In my own experience the most gratifying results, aside from the cases 
of Raynaud’s and cervical rib already mentioned, have been in ( 1 ) a painful 
stump from amputation eight years previously and with almost continuous 
pain during that time. He had been operated on without relief six months 
previously. Following sympathectomy, complete relief was experienced. 
(2) A case of threatened or beginning gangrene of the toes with calcareous 
tibial arteries as shown by X-ray and marked pain, was not only cured of 
pain but the gangrenous areas cleared up in a most remarkable manner. 
I saw this man seven months later and his foot is perfectly well, except for 
cyanosis in the dependent position. (3) A case of tropho-neuroses with 
contractures and pain in the foot. Marked relief of both attended sympa- 
thectomy. One of both attended sympathectomy. One case of painful 
stump was a failure, two cases of Buerger’s disease were slightly improved, 
a case of gangrene of the fingers with bilateral sympathectomy was distinctly 
improved. I had one fatality in an elderly woman with acrocyanosis and 
arteriosclerosis, following infection of the wound, hemorrhage and death 
after ligation of the femoral artery. Matona 42 reports a similar occurrence. 
Recently I assisted Doctor Frazier perform sympathectomy in a case of 
tropho-neuroses of unknown origin with burning pain and oedema of the 
foot, the patient being completely relieved by the operation. 

It will be noted that six of the patients were cured and in one case gan- 
grene was probably stayed ; the other four must be classed as failures. 

Causalgia . — This is a painful vasomotor neurosis resulting from irritation 
of a mixed nerve. It was first described by Weir Mitchell and he coined the 
name. From the standpoint of this paper the following from Mitchell 43 is 
of interest : “ Further study led us to suspect that the irritation of a nerve 
at the point of the wound might give rise to changes in the circulation and 
nutrition of the parts in its distribution, and that these alterations might be 
of themselves of a pain-producing nature.” Many articles on causalgia have 
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appeared since the War, mostly from French sources, the best article in 
English being, I believe, that by Carter. 44 

While the pain is essentially a peripheral reflection along somatic nerves, 
usually the sciatic or median, set up by peripheral irritation, yet the sympa- 
thetic plays a part in several ways. After division of one of these nerves 
pain may continue, the impulse travelling along anastomosing sympathetic 
fibres in a centripetal direction and thence reflecting along centrifugal fibres. 
Leriche believes that causalgia is due to a neuritis of the periarterial sympa- 
thetic system and not to the direct injury to the nerve trunk. But there is 
much evidence on record to show that causalgia may occur when no injury 
to the main vessel could have occurred. Potts, from his anatomical study 
referred to above, states that “local damage to a large artery will injure 
the vascular plexus at the point of damage only, but will not account for 
changes produced in the vessel at a distance from the injured site. If 
absolute proof can be obtained of the relation between damage to the sympa- 
thetic supply of an artery and morphological changes in the vessel itself of 
more than focal character, then the nerve damage must occur at some dis- 
tance from the arterial tree, and not simply to the sympathetic plexus as it 
lies on the vessel.” 

Nevertheless theory sometimes must give way to facts. Leriche states 
that in causalgia after war wounds sympathectomy gave him in nine cases 
two complete failures, two satisfying improvements, and five excellent results. 
Platon 45 reports excellent results in eighteen cases, in sixteen the pain stop- 
ping at once and in two more gradually. The motor nerves were involved in 
all but two of the cases. Girou 40 differentiates causalgia from sympathetic 
irritation pain, and diagnoses the latter by the occurrence of flexion contrac- 
tion of the hand, indicating a vessel lesion involving the sympathetics. You 
will remember that Lewis 47 following the suggestion of Sicard 43 reported 
three cases of causalgia treated by intraneural injection of 6o per cent, alcohol 
in which the patients experienced almost instant relief. He prefers this 
method to sympathectomy because of its simplicity.. 
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THE SURGICAL TREATMENT OF UNILATERAL 
PULMONARY TUBERCULOSIS* 

By Edward Archibald, M.D. 

of Montreal, Canada 

One significant example, among many, of the extraordinary progress of 
medical science during the last half century, is found in the history of the 
therapeutics of pulmonary tuberculosis. Hippocrates thought of consumption 
as practically hopeless, and our grandfathers regarded it in no other way. 
The lapse of two thousand years showed but little advance in the cure of 
this disease. Then, of a sudden, within the space of fifty years, appear three 
great landmarks of progress. Brehmer and his student, Detweiler, in the mid- 
dle third of the last century, revolutionized the treatment of pulmonary tuber- 
culosis with that method which we now call “ hygienic," — fresh air, forced 
feeding, and rest; and Trudeau, of Saranac Lake, brought all this to the 
notice of the profession in this country over thirty years ago. The second, 
landmark was the discovery of artificial pneumothorax by Forlanini, in the 
eighties; and no one now disputes the extraordinary effect for good which 
that procedure exercises in selected cases. And now we come to the third 
landmark, that is, the operative treatment of such patients as remain insuffi- 
ciently benefited by hygienic treatment, and in whom artificial pneumothorax 
is found impossible. We are not in this country accustomed to consider our- 
selves behind the times in matters of surgical progress ; yet in this subject we 
are backward. It must be admitted that the role of surgery in this disease has 
been worked out almost exclusively in Germany and Switzerland. Friedrich, 
of Marburg, and Henschen, Sauerbruch’s assistant, both read articles on this 
subject before this society before the war. Later came Scandinavia, England, 
and France, while we on this side of the water come last. It should be re- 
called, however, that in 1909 Freeman, of Denver, advised the resection of a 
few ribs anteriorly over the diseased apex, and proposed a truss for local 
pressure upon the indrawn area. I have found very few other references in 
American literature to this subject. Meyer, Shortle, and one or two others 
have reported isolated cases. 

As a result of somewhat particular circumstances, my own interest in 
the problem was early aroused, and my first case dates back to 1912. The 
second patient came in 1914. Then the war intervened; but since 19*7 ^ 
have had twenty-five other cases. It is on the basis of this material that I 
venture to make this communication. 

The operation at present understood under the term of extrapleural 
thoracoplasty has been now pretty well standardized by Sauerbruch, and 
consists, briefly, in the resection of the first or second to the tenth or eleventh 

* Paper read before the American Surgical Association, May 3, 1923. 
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ribs, posteriorly. Various lengths of the ribs are taken out. The periosteum 
is .usually left. The operation is always posterior, and must practically 
always begin over the lower lobe and be finished over the upper. It is done 
preferably in one stage, but very frequently in two. 

The object of the operation is two-fold, on the one hand to compress 
the lung by the inward spring of the sectioned ribs, and on the other hand 
to set the lung at physiological rest. The spring of the ribs is very consider- 
able. Often after resecting from three to four inches of any one of the 
middle ribs I have seen the two ends come almost together. Physiological 
rest of the lung is the rest from respiratory activity. The lung expands very 
little when it is deprived of its rib support. Rib resection acts as an actual 
cutting of the bond which unites respiration with thoracic movements. Conse- 
quently, if these two objects are fulfilled, the great principle of rest, which is 
the keynote of tuberculosis therapy, comes into full utilization. 

The posterior operation nearly always brings about a large measure of 
improvement in the first few weeks or months. Sputum and cough are 
both greatly lessened, or even disappear. Fever, if previously present, is 
abolished; and there is a marked increase in appetite, in weight, and in the 
sense of general well-being. In some cases, however, this early improvement 
is followed by a relapse, or it remains considerably short of an ideal result. 
Under these circumstances, X-ray photographs will usually show the persist- 
ence of uncompressed or insufficiently compressed cavities high up in the upper 
lobe. The spring of the ribs in the uppermost portion of the thoracic barrel 
is notably less than in the middle and lower areas, and the degree of lung 
compression afforded by resection is correspondingly less. For such cases, 
the apicolysis of Tuffier (who, however, designed the operation for early 
lesions localized to the apex in order to spare the healthy lower lobe) will be 
found to be decidedly worth while though at the cost of increased risk. This 
operation consists in a resection of the second rib in front and a peeling off of 
the apex from its loge in the attic of the thorax, always keeping outside the 
parietal pleura. This is combined with the implantation of a free fat trans- 
plant, or of paraffin (Baer), or of pedicled muscle flaps (Archibald), in order 
to fill up the space created and maintain lung compression. 

The essential indications for the operation may be set down briefly. They 
are, first, that artificial pneumothorax shall have been tried and found im- 
possible, or insufficient; secondly, that there shall be no disease, or only 
slight disease, and that arrested, in the other lung; thirdly, that there shall 
be no serious disease elsewhere in the body. There is no need in this place 
to go deeply into particulars concerning the selection of cases. In this matter, 
the assistance of the expert in tuberculosis is absolutely necessary, and indeed 
the bulk of the patients will come from those who practise this specialty. 
Team work between the surgeon and the internist is perhaps of more value 
in this than in any other department of borderline surgery. One may say, 
however, that the best cases for the operation are the “ chronics ” in whom 
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destruction and fibrosis have gone hand in hand, so that Nature, though she 
may have already done much in the way of cure, has nevertheless come to her 
limit in the degree of contraction which fibrosis is able to bring about; in 
other words, those in whom the diaphragm is pulled up, the chest fallen in, 
the trachea and the heart pulled across. In such patients, as a rule, the lung 
contains cavities which are situated usually in the upper lobe, and are held 
open by the rigidity of the ribs and the fibrous adhesions of the lung and 
pleura to the chest wall. Such cavities, so long as they remain open, can not 
possibly heal; and those who carry them are, in the true sense of the 
word, chronics. They may go along for years more or less comfortably, lead- 
ing for the most part a sanitarium existence, expectorating considerable quan- 
tities of sputum, coughing a good deal, subject to bouts of fever from time to 
time ; but ultimately they lose resistance and go down. Their outlook is not 
good. Though they live one year or many years, they still expect to die soon 
or late, and they live in that fear. 

Now, in some of these, artificial pneumothorax is able to bring about 
an ~ extraordinary change for the better; but in many this procedure is 
found to be impossible on account of adhesions, and the only thing that 
remains is an extrapleural thoracoplasty. It may be said at once that the 
results of extrapleural thoracoplasty are very little, if at all, behind those of 
artificial pneumothorax. Sometimes they are even extraordinary. My own 
opinion is that once artificial pneumothorax has been considered, tried, and 
found impossible of execution, then, at that very moment, the question of 
surgical intervention should be considered. It is not right to throw up the 
sponge because air can not be got into the chest. On the contrary it is abso- 
lutely justifiable to operate, and that without delay, save for particular circum- 
stances which may render operation inadvisable. 

Considering the frail nature of the material with which we are working, 
it may well be asked, whether the immediate danger of operation is 
not so great as to be practically prohibitive? The answer is most decidedly 
in the negative. With proper care to avoid shock, -with the use of gas-oxygen 
and local anaesthesia, with a right selection of cases, with attention to post- 
operative treatment, there will be, with the posterior operation, practically no 
operative mortality. Yet there are dangers ! They are primary and late. 
The first, briefly stated, is this: too extensive a removal of ribs, as in 
Friedrich’s method of total resection, leaves the heart unsupported, causes 
mediastinal flutter, paradoxical respiration with “ pendulum ” air, and is apt to 
kill the patient within the first week through failure of the heart and pulmonary 
oedema. My first patient, in whom, following Friedrich, I removed the whole 
thoracic cage on one side, was lost in this way. The second danger lies in the 
possible aggravation, after weeks or months, of the tuberculous disease in the 
“ sound ” lung (nearly always present, though slight and presumably arrested) 
as the result of the extra functional strain so suddenly thrown upon it. And 
if there be present in addition any mixed infection in the way of a chronic 
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mild bronchitis in the sound lung, {his late danger may become an immediate 
danger, for the mild latent bronchitis may rapidly turn into an acute infective 
and purulent bronchitis, and this in turn into a spreading broncho-pneumonia, 
against which such invalid patients as these can offer no effective resistance. 
In this way, I lost one more patient, whose history I shall shortly relate in 
greater detail. 

Results . — The total number of patients f upon whom I have operated for 
unilateral pulmonary tuberculosis is fifteen, not including two in whom I did 
the minor operations of phrenicotomy and the cutting of intrapleural adhesions. 
In these fifteen a posterior thoracoplasty has been carried out, with the excep- 
tion of one in whom I resected the whole side of the bony thorax according to 
Friedrich’s plan. The ages of these patients varied from twenty-seven to 
fifty-five years. The duration of the illness previous to operation was from 
two to twenty-two years. In six the chief disease was on the right side; in 
nine on the left ; the better lung, ordinarily called the sound lung, was slightly 
affected in all, and in two it was considerably affected. One patient had laryn- 
geal and one chronic intestinal tuberculosis. The patients came to operation 
in what one would call poor condition in eight cases ; in fair condition in four 
cases ; and in good condition in three. The Sauerbruch operation from the 
second or first to the tenth rib behind was done in eleven ; a total resection in 
one ; a partial resection in three. In these last either the upper or the lower 
lobe was already compressed by an artificial pneumothorax, which was main- 
tained. Following the posterior operation I have in five of the cases, gone 
on to the operation of apicolysis, with freeing the lung apex, and in fact, of 
much of the upper lobe, and the implantation of muscle flaps, according to the 
method which I reported some two years ago. 

The results, briefly stated, are these : Three died from the operation. Of 
these, one followed the Friedrich operation already mentioned. This patient 
died from oedema of the lungs and failing heart on the sixth day. Such a 
fatality need never occur again. It was due to an operation now deservedly 
abandoned. Another died on the twentieth day from streptococcus infection, 
arising in a small abscess hidden under the scapula. This patient had had 
sixteen punctures done in the attempt to induce artificial pneumothorax. He 
was a chronic case, twenty years sick, hectic, with multiple cavities. The 
needling had perhaps drawn infection from the lung into the back muscles, and 
the operation may have lighted this up. The third died after a third operation ; 
that is, an apicolysis, following the two previous ones, posteriorly, on the sixth 
day, from oedema of the good lung, together with acute purulent bronchitis. 
On the other hand, practical cures in these fifteen cases number three. By 
that I mean, following Sauerbruch, almost complete disappearance of sputum, 
disappearance of bacilli and of cough, ability to do a certain amount of work; 

t These have been referred to me by Doctor Parfitt of Gravenhurst, Doctor Byers 
of St. Agathe, P. Q., Dr. Lawrenson Brown, the late Doctor Paterson, and Doctor 
Packard of Saranac Lake, Doctor Miller of Kentville, N. S., Doctor Lloyd of Rochester, 
N. Y., Doctor Pottenger of Monrovia, Cal., and Doctor Pratt of Boston. 
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and general well-being. There were markedly improved three, slightly im- 
proved two, and stationary, three. Finally, one died twenty months after 
operation of the progress of the disease. In two of those of the last class, 
called stationary, the disease progressed to some extent in the better lung but 
their general condition remained good. The patient who died after twenty 
months was from the first not very suitable for the operation, inasmuch as his 
disease was a diffuse, almost pneumonic infiltration of the whole lung, with 
very little cavitation. Such patients, showing but slight tendency to fibrosis, 
are in a general way not good subjects. One needs the evidence of resistance; 
that is of fibrosis. He was considerably improved, nevertheless, for .a period 
of some six to eight months, by the operation. 

Excluding the first case of total rib resection, an operation which should 
not be considered at all in any modern statistics, the percentages work out 
as follows: 


Operative mortality 14 per cent. 

Late mortality, from progress of disease 8.5 per cent. 

Practical cures 25 per cent. 

Greatly improved 17 per cent. 

Slightly improved 25 per cent. 

Not improved 25 per cent. 


The series is confessedly too small to justify laying much stress upon 
figures ; but it should be remembered that, for humanitarian reasons, several 
cases have been accepted who were decidedly poor risks ; that all those who died 
from the operation belonged to this class ; and finally that six were operated on 
less than a year ago, of whom two are already so much better as to bid fair to 
become “ practical cures.” If one takes only those who were operated on 
over a year ago, the percentage of practical cures rises to 33^. 

I may add here a short note upon the results obtained by Sauerbruch, 
who, in a recently published book, gives the statistics of three hundred and 
eighty cases, and in a more recent article adds a further series of fifty-seven. 
In this last series there was no death following operation before the eighth day, 
at which time one patient died of pneumonia. The mortality in the first four 
weeks was 7 per cent., while in his larger series it was 12 per cent. ; 26 per cent, 
had lost all sputum and bacilli ; 42 per cent, might be considered as improved, 
although still under sanatorium treatment. The remaining 25 per cent, were 
either unchanged or had grown worse. These figures correspond accurately 
enough with those of the larger series of 381 cases in which Sauerbruch got 35 
per cent, of cures and 40 per cent, of definite improvement. 

When it is considered, as Sauerbruch remarks, that with rare exceptions 
only such patients have come under surgical treatment as had for years pursued 
the cure in various sanatoria — patients who were seriously ill, who had cavities 
and also sputum containing large numbers of bacilli, one must admit that the 
results of operation are decidedly encouraging. Naturally, the operation in 
and of itself does not cure the patient; but it affords nature the opportunity, 
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or the possibility, of developing further her own processes of cure, processes 
which had been arrested by the presence of anatomical conditions. Conse- 
quently it is obvious that sanatorium care is still necessary after operations ; but 
whereas before operation this had come to the limit of its effectiveness, it gains 
through operation an increased capacity of doing good. 

Lacking both time and space, I shall relate the histories of no more than 
two of these patients, one for warning, the other for encouragement. 

Case Reports . — Case I. — Mrs. McN., aged thirty-eight. Admitted to the 
Royal Victoria Hospital on September 29, 1920. This patient was referred to me 
by Doctor Pottenger of Monrovia, California. 

The patient had been suffering from recognized pulmonary tuberculosis for 
eleven years, most of which time had been spent in sanatoria in the south west. 
The process had affected the whole left lung. There was extensive cavitation in 
both lobes, and quite enormous fibrotic contraction. There was also slight 
disease in the right apex and some infiltration with a possible small cavity in 
the right lower lobe. In July, 1920, she had what was probably an acute pleurisy 
of the right side, with fever up to 103, an increase of sputum from 60 to 130 
c.c. and aggravation of the cough. During this illness, which lasted two weeks, 
she lost thirteen pounds, but recovered during the summer. There were no physical 
signs of the pleurisy which she apparently had had three months previously. 

It was a difficult matter to decide whether one should take the risk of 
operating on this patient or not. The type of lesion in the left lung was certainly 
suitable for operation, although destruction was very great, but the presence of 
some disease on the right side, and the history of a probable pleurisy on that 
side three months before, suggesting as it did recent activity, indicated the 
necessity of caution. However, as she was running a practically normal temperature 
and a pulse of 70 to 90, and as there were no clinical signs of activity in the 
right side, I finally decided that the posterior operation at least might be under- 
taken. Accordingly on October 6th, under gas-oxygen and novocaine ansesthesia, 

I resected the 10th to the 6th ribs inclusive in lengths of from four to three and 
a half inches. The heart was felt beating very superficially under the 7th and 
8th ribs, having obviously been pulled backwards by the fibrosis of the lung and 
adhesions to the posterior pericardium. The lung was felt diffusely infiltrated and 
hard in the upper third of the incision, but was softer in the lower part of the 
lobe. The wound healed per printout. On October 26th the second stage was 
done under the same anaesthesia, and the 2nd, 3rd, 4th, and 5th ribs were resected 
in lengths of from one to three inches. The heart impulse was felt quite super- 
ficially in the posterior axillary line. The whole lung was diffusely and 
densely thickened. 

The patient stood both operations quite well, temperature rising for a few 
days up to 100 and pulse up to 120. Respiration was somewhat quickened, up 
to 30, but within a week, on each occasion, temperature and respiration returned to 
the pre-operative level, though the pulse remained on the average about ten beats 
faster. The amount of sputum, however, was not diminished, although it became 
somewhat less purulent and more frothy. The amount varied from three to 
five ounces in twenty-four hours. On November 25th, Dr. H. B. Cushing 
reported as follows: “General condition good but appears more nervous than 
formerly. No signs of increased disease in right lung. Left chest markedly 
collapsed, especially in lower part. Skiagrams and physical signs indicate that 
little effect so far has been produced on the bronchiectatic cavities grouped around 
the root of the left lung. Heart in about the same position as before.” 
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On November 27th she was given an autogenous vaccine of 50,000,000 which 
was not followed by any particular reaction, and on December 5th another dose 
of the vaccine of the same amount was given. This second dose was followed 
by a marked reaction, which did her some harm, temperature rising to 100, pulse 
to no. She felt generally miserable, lost her appetite and had a little pain in 
the right upper chest, anteriorly, although Doctor Cushing could find no pleuritic 
signs to correspond. There was also slight cyanosis, and some increase of sputum. 
The anterior operation was postponed on this account for nearly two weeks, by 
which time she had largely recovered, although still not so well as before the 
vaccine. Pulse remained fast. Doctor Cushing thought this partly mechanical 
from pericardial adhesions drawing the heart up to the left axilla, and suggested 
that liberation of the pleura might relieve this interference with the heart action. 
X-rays showed some breaking down in the small area of consolidation at the 
bottom of the sound side, otherwise there was no change on that side. After 
considerable hesitation the anterior operation was decided upon. It was proposed 
to her, indeed, that she should go back to California and wait for six months 

or a year; to which she answered that if she went home she would never come 

back. On December 20th apicolysis was done. Muscle flaps were formed of the 
greater and lesser pectorals. The 2nd, 3rd and 4th ribs were resected in 
lengths of from 1 to 2 ]/ 2 inches. The base of the heart and the large vessels 
occupied the inner half of the space exposed, the lung being contracted towards 
the axilla. A thorough liberation of the lung was done anteriorly over the apex 
down to the 2nd rib behind and round the axilla till one met dense adhesions 
under the area exposed at the second posterior operation. These adhesions were 
too dense to separate without danger. The muscle flaps filled nicely the cavity 
created. The wound was closed without drainage. 

This operation was badly borne, especially by the heart. The pulse im- 
mediately ran up to 140, respirations to 32, and they remained at about this level 

for two days, the temperature, however, keeping about normal. Under digitalis 
and heroin the heart steadied down, the pulse dropping twenty points. There 
appeared paradoxical respiration; and obviously some strain was being put on the 
other lung. The sputum was thick and the cough was unproductive. She vomited 
also frequently for thirty-six hours. It looked, however, at the end of the second 
day as if she were going to rally quite well, but at this point the temperature 
rose and on the third day reached 101.3, while respirations went up to 36 and 
pulse to 132. Some cyanosis appeared and Doctor Cushing found an area of 
impaired note over the right lower lobe behind with numerous crepitant rales, 
but no definite blowing breathing. This went on during the 4th and 5th days 
into an obvious broncho-pneumonia with infective bronchitis. She became more 
cyanosed, and on the 6th day she died from a filling up of the sound lung, and 
gradual exhaustion of the heart. Death was obviously due chiefly to an acute 
infective process in the sound lung, which was probably brought on by the 
mechanical strain put upon it by the operation, but was also due, in part at least 
and primarily, to the mechanical interference over the heart area and the loss 
of a certain amount of support from the side of the chest wall to which it was 
adherent, and to the interference with the respiratory movements of the diseased 
side. If she had not had, to start with, a mild infective condition in the bronchi 
of the sound side, she would probably have recovered, inasmuch as she had 
rallied quite well on the second day. 

The lesson, therefore, is that we erred in taking a chance with a so-called 
“ relatively healthy ” lung which proved to be not healthy enough. It emphasizes 
the importance of demanding that the other lung shall be practically sound before 
one does an extensive thoracoplasty, or at any rate an apicolysis. In* this case I 
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ought to have refused to do the final stage of apicolysis, and should have insisted 
that she return home and wait for six months or a year in order to get stabilized 
again, recover from the ill effect of the autogenous vaccine and from any recent 
activity (suspected if not proved) in the sound lung, and allow the full develop- 
ment of whatever benefit the posterior operation might bring about. I believe 
that after that length of time fibrosis would have been materially advanced, and 
the right side might have become more certainly quiescent. And even if these 
hopes had not been realized, she would not have been any worse than before 
the operation. 

Case II. — Dr. W. H., aged fifty-five. Referred by Doctor Parfitt, of Graven- 
hurst. Admitted to the hospital, June 8, 1920. His disease was first diagnosed 
in 1910. After a year in Switzerland he continued his practice fop three years, 
though with constant cough and expectoration. In 1916 he went to Gravenhurst 
and improved a great deal. Since then the course of his disease has been marked 
by a series of ups and downs, with frequent bouts of fever, and with gradual 
deterioration. Upon admission he was found to be in poor general condition. He 
was pale, and emaciated; his cough was very troublesome, his sputum was puru- 
lent, and measured from 4 to 6 ounces in a day. His whole left lung was 
diseased; there was a large cavity in the upper lobe, advanced fibrosis, and much 
retraction of the chest. The right lung was healthy, save for a slight arrested 
lesion at the apex. On account of his age and his poor condition I hesitated to 
operate, but, being urged by Doctor Parfitt, I decided to do so. On June 11, 
1920, I removed from the 10th to the 7th ribs; and on July 7th the 6th to the 2nd. 

He made a slow convalescence, but cough and sputum steadily decreased, fever 
disappeared, and his pulse came down. About six months later I had from him 
an enthusiastic letter. He had improved steadily and had gained fifteen pounds 
in weight. His sputum was down to one ounce in the 24 hours ; his pulse and 
temperature were steadily normal. Seventeen months after operation I heard 
from him again. His cough was practically gone; his sputum was less than 
half an ounce, and was constantly free from bacilli; he had no fever and had 
gained 26 pounds, and felt altogether well. 

I need hardly relate in this place the histories of other cases. The two 
just given will suffice to teach the lesson, both of caution and of hope. 

May I in conclusion give expression to the confidence which I feel that the 
profession possesses in this operation a valuable therapeutic means for the 
improvement and even the “ cure ” of a not inconsiderable number of the 
tuberculous who are not otherwise to be saved? I look forward confidently 
to a day not far distant when the State will fulfil its duty of caring for all its 
indigent tuberculous; and when in close connection with every sanatorium 
and in every city there will be found at least one surgeon who shall have 
made himself competent to operate upon such patients with the full measure 
of safety possible under the circumstances. 

Addendum , May 22, 1923 . — Since writing the above the number of cases 
has increased to 31. Of the last 16, one died some six weeks after operation 
of an aspiration pneumonia on the sound side. The results otherwise have 
been about the same as those above reported. 
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TUBERCULOSIS OF THE BREAST 

By Dan Collier Elkin, M.D. 
op Boston, Mass. 

FROM THE SURGICAL SERVICE* PETER BEtfT BRIGHAM HOSPITAL, B03T0N, MASS. 

When we consider the enormous number of people affected with tuber- 
culosis and compare this to the number of cases of tuberculosis of the breast 
reported in the literature we are at once struck with the rarity of the latter 
condition. There have been reported up to the present time about two 
hundred cases comprising about i per cent, of all breast diseases. 

The first account of tuberculosis of the breast is due to Sir Astley Cooper, 1 
who in 1S29 described the maci'oscopic features of “scrofulous swelling of 
the bosom.” Virchow, however, included the breast in the organs not affected 
by the disease. Dubar 2 was able in 1881 to prove microscopically that tuber- 
culosis attacked the breast and that the disease here was similar to the condi- 
tion elsewhere in the body, and in 1883 Ohnacker 3 succeeded in making a 
positive inoculation from the pus of a mammary abscess. In 1904 Auspach 4 
reviewed the literature and compiled 77 cases reported up to that time, of 
which 42 were primary in the breast. In 1914 Deaver 5 reviewed the literature 
and compiled 74 cases reported between 1904 and 1914, including 5 personally 
observed, of which 45 were of the primary and 29 of the secondary type. 
Accepting only those in which tuberculosis was proven by microscopic section, 
only about 150 cases have been reported since 1881. Since 1914 Miles 0 has 
reported six cases, of which three were primary and three secondary. 
Gatewood 7 in 1916 reported 5 cases, of which three were primary and one 
secondary. Durante and McCarty 8 reported ten cases observed at the Mayo 
Clinic, of which three were primary. Hamilton 9 in 1920 reported a case of 
primary infection. To these we add seven observed at the Peter Bent 
Brigham Hospital between 1913 and 1922. 

According to the usual grouping we have classified as primary tuber- 
culosis of the breast, those in which no focus of the disease could be dis- 
covered elsewhere in the body, and as secondary those harboring the disease 
in some other part. Under such a classification five of our cases were primary 
and two secondary infection. However, to assume that tuberculosis is primary 
in the breast presupposes that the organism gained entrance through the skin 
or nipple or else through the blood stream without causing disease at the point 
of entry. That the tubercle bacillus can enter the body through the unbroken 
skin or pass through uninjured mucous membrane has been conclusively 
proven, but it is more than likely that most cases of so-called primary infection 
are really secondary to some unrecognized focus. For this reason, Gatewood, 7 
suggests the terms “ protopathic ” and “ deuteropathic ” for the true primary 
infection and the type secondary to an unrecognized focus. 

In the secondary variety, the primary focus is most usually located in the 
axillary lymph-nodes, the adjacent ribs, pleura, or lung. Infection from a 
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contiguous focus, as the rib or sternum, by direct extension is not un- 
common as in Case IV of our series. In the presence of axillary lymph- 
node involvement it is often impossible to tell whether the breast is primarily 
or secondarily involved. Illustrative of this point is the interesting case of 
Duvergey 10 quoted by Deaver . 5 The patient, while washing the linen of tuber- 
culous patients, abraded a finger of her left hand. The wound suppurated 
for two weeks and then healed completely. Eight months later she noticed 
a swelling in the left axilla, which was incised and from which pus was 
evacuated. The wound did not heal and three months later a painful lump 
appeared in the left breast. This was drained and from time to time other 



Fig. i. — Surgical No. 17831. Tuberculosis of the breast, showing retraction of the skin and 
nipple with multiple discharging sinuses. 

sinuses developed in the breast. The lungs eventually became involved and 
tubercle bacilli were found in the discharge from the sinuses. Here the 
evidence strongly points to retrograde lymph-vascular infection, but in our 
series, Case VI has been classed as primary although the axillary lymph- 
nodes may have been the primary seat of infection. With the exception of 
this case, only those cases of our series were classed as primary in which there 
was no other recognizable or even suspected focus, either by history, physical 
examination, or rontgenography. In all the diagnosis was definitely estab- 
lished by microscopic examination of the breast tissue and in addition the 
tubercle bacillus was demonstrated in the discharge from the sinus in Case VI. 

Predisposing Causes. Sex . — It is essentially a disease of the female 
breast, only eleven male cases being reported. All our cases occurred 
in women. 
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Fig. 2. — Cut section of breast, showing numerous tubercles. Note the two abscess cavities .and the sinus tract. 
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^■ 9 e - — Eighty per cent, of the primary variety and 70 per cent, of the 
secondary collected by Deaver a occurred between the ages of twenty and fifty 
proving the correctness of von Eberts’ statement “ that the period of repro- 
ductive activity embraces the vast majority of cases.” The youngest in our 
series was twenty-three and the oldest thirty-seven. Five of our patients were 
parous and had nursed children ; one of them was lactating at the time of onset 
of symptoms. 

Heredity . — A family history of tuberculosis was noted in only one of our 
cases and probably plays no more important role in tuberculosis of the breast 
than in the disease elsewhere. 

Trauma . — The part played by trauma is that observed in surgical tuber- 



culosis elsewhere, in that a latent focus may be activated by the injury. 
Excepting the trauma coincident with nursing, only one of our cases gave a 
definite history of injury (Case II). In one of Scott’s 11 cases, a tuberculous 
condition followed infection with a needle. Hamilton’s 9 case was preceded 
by definite injury. 

Symptoms and Course . — The most frequent initial symptom is a painless 
lump. This was observed in 65, per cent, of the primary and in 75 per cent, 
of the secondary cases collected by Deaver. 5 In five instances this was the 
first thing noticed by our patients. Pain, practically always present in the later 
stages, is comparatively rare at the onset, being present in only 9 per cent, 
of the primary type and in 7 per cent, of the secondary cases of Deaver’s 5 
series. In two of our cases it was the first thing noticed ; in one, fol- 
lowing trauma. 
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With rare exceptions mammary tuberculosis tends to suppurate early. 
After a few months, the lump softens, the adherent skin becomes red and 
thin, and finally, if not incised, ruptures spontaneously with the formation of 
a persistent sinus (Fig. i), and perhaps at the same time or successively at 
various points other tracts develop until the breast is undermined and riddled 
with discharging sinuses, which run a chronic course with little tendency 
to heal. 

At the same time the axillary glands increase rapidly in size and often 
present all the characteristics of tuberculous adenitis, but rarely suppurate. 

We would emphasize as characteristic of this lesion the rapidity of growth 
of the abscess, the tendency to the formation of multiple fistula:, and the 
earh r involvement of the axillary lymph-nodes. 

Adherence of the skin and retraction of the nipple observed in a majority 
of reported cases were noticed four times in our series. 

Gross Pathology . — Tuberculosis is almost invariably limited to one side, 
hut simultaneous invasion of both breasts was noted by Albertin, 1 " and suc- 
cessive invasion was observed in one case by Walther . 13 It is usually limited 
to one quadrant. 

The process is fundamentally the same as in any organ, except for varia- 
tions due to the structural peculiarities of the breast. With few exceptions 
all cases are embraced in three main types ; (a) disseminated, (b) confluent, 
and (c) sclerosing. 

Dubar 2 described a forme disscmincc, and a forme confluente , but it is 
probable that these are but two successive stages in the evolution of the same 
process. In the beginning, a segment of the breast may be studded with 
small irregular lumps, of firm consistency, with a yellow centre and a gray- 
blue periphery. These nodules remain distinct, or later join in forming a 
single nodular mass, undergoing caseation at the centre. Sometimes suppura- 
tion and fistula formation proceeds from small independent foci, or less often a 
large single “cold abscess ” is formed (Fig. 2). Scott 11 described a type of 

sclerosing tuberculous mastitis ” characterized by diffuse sclerosis, in which 
the process either overlies deep abscesses or is deep to them, or more rarely 
where the whole lesion is essentially fibrous. In addition the breast may be 
involved as a part of a generalized miliary tuberculosis. 

Prognosis depends largely upon the degree of involvement of other organs. 
Primary tuberculosis is practically always curable provided early and radical 
operation is carried out. With one exception all in Deaver’s 5 series left 
the hospital apparently cured. All our primary cases are well from one to 
five years after leaving the hospital. One patient with secondary infection 
(Case IV) has had no recurrence in the breast but reentered the hospital after 
five years with suppurating tuberculous glands of the neck. 

Treatment should be operative ; amputation of the breast together with 
dissection of the axillary if the lymph glands are involved. Surgical treat- 
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ment of tuberculosis is not followed with such uniform success in any other 
part of the body. 

Conclusions. — I. Tuberculosis of the breast is a comparatively rare dis- 
ease as compared with tuberculosis elsewhere in the body. 

II. Insofar as can be determined it may exist as a primary infection. 

III. A breast abscess, with a tendency to the early formation of multiple 
fistulas and with involvement of the axillary lymph-nodes, should make one 
suspicious of tuberculous infection. 

IV. Treatment is operative and prognosis is good in primarily infected 
breasts, provided operation is early and radical. 
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TUMORS OF THE BREAST— INNOCENT AND MALIGNANT 

Bv Alexander Primrose, C.M., Edin. 
of Toronto, Ontario 

NioFESson oe cu.vicai, snnaEnr iv the ovivehsitt or touovto 

Ten years ago the writer presented a paper before the Canadian Medical 
Association on the subject of breast tumors. At that time 323 cases were 
reported for study. In the present paper 125 cases from one’s private records 
have been added, making a total of 448 cases for the purpose of our 
present investigation. 

In my former paper it was urged that the chief necessity in the study of 
tumors in the breast was to recognize malignancy early. To-day, that state- 
ment is made with still greater emphasis. In the last ten years, many sug- 
gestions have been made in the attempt to wrestle more effectively with this 
treacherous and terribly fatal disease. These suggestions have included 
attempts by improved technic to perform a more radical operation, and the 
more skilful use of radium and X-ray therapy. In spite of all efforts we are 
compelled to admit that we have no certain means of eradicating breast 
cancer once there is a primary growth in the breast with secondary metastasis 
in the adjoining lymph-nodes. To-day the greatest safeguard to the public 
is the early recognition and the early and thorough removal of the cancer 
growth. No radical measures in treatment can compete in effectiveness with 
the early diagnosis and immediate removal of the disease by operation. 

In the past decade we believe the greatest progress which has been made 
in the treatment of cancer of the breast is found in the better education of the 
public and indeed of the profession regarding cancer. In former days it was 
not very uncommon to find doctors waiting for certain signs of malignancy 
before advising their patients to seek surgical intervention. Those days have 
gone by and we find the profession, as a unit, alert to recognize the earliest 
possible signs of malignancy and to secure immediate measures for radical 
relief. In doubtful cases there is no fatal temporizing but the diagnosis is 
cleared up without any delay by the surgeon and the pathologist. Then 
again the laity are better informed. They have come to realize that cancer 
in its early manifestations is a curable disease. We commend the work of 
the American Society for the Control of Cancer, which is accomplishing such 
excellent results. The institution of an annual “cancer week” when, in an 
intensive fashion, the public are instructed, is to be commended as a most 
effective measure for controlling the ravages of this disease. 

Summary of cases under revision : 
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The number of cases previously reported and analyzed 323 

To which for the purpose of this paper are added an additional number 
from my private cases 125 


Making a total at present under investigation 
Classified as in previous paper as follows : — 


Malignant Growths. Previously 

reported 

Carcinoma 212 


Sarcoma 


Benign Growths. 

Fibro-adenoma 75 

Chronic mastitis 32 

Lipoma 

Tuberculosis 


448 


New cases 

74 = 286 
1= 5 

291 


19= 94 
28= 60 

1 = I 

2 = 2 

157 


Total 


448 


STATISTICS OF THE ENTIRE GROUP OF CASES 

Malignant Cases. Age . — In malignant cases the oldest patient in previous 
series operated upon was 78 years of age and the youngest 28. In my recent series 
the oldest patient operated upon was 80 and the youngest 31. 

The average age in previous cases was 49.2 years and in the recent cases 
49.6 years. 

Taken in decades the following comparative study was made. 

Old series. New series. Total cases. 


30 and under 3-4% 0% 2.4% 

31 to 40 inclusive 17.5% 24.6% 21.0% 

41 to 50 inclusive 40.0% 32.8% 36.4% 

51 to 60 inclusive 19.0% 19.1% 19.0% 

61 to 70 inclusive 14.0% 16.4% 15.2% 

70 and over 5-6% 5-0% 5-3% 


Benign Cases . — In benign cases the oldest patient operated upon in my previous 
series was 61 years of age and the youngest was aged 19. In my more recent series 
the oldest patient operated upon was 58 and the youngest 11 years of age. 

The average age in previous series was 37 years and in my recent series 
37.2 years. 

Taken in decades the following comparative table was constructed: 

Old series. New series. Total cases. 


20 and under 3-0% 6.0% 3% 

21 to 30 inclusive 23. % 14. % 18.5% 

31 to 40 inclusive 38.5% 46. % 4 2 -3% 

41 to 50 inclusive 27.7% 26. % 26.9% 

51 to 60 inclusive 6. % 8. % 7- % 

over 60 5-6% o. % 2.3% 


Tumors of the breast may be inflammatory in origin or they may be new 
growths. Mastitis is exceedingly common, both acute and chronic, with or 
without suppuration. Tuberculosis, syphilis and actinomycosis constitute the 
rarer forms of specific breast infection resulting in tumor formation. By 
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far the most common malignant growth in the breast is cancer, while sarcoma 
occurs as a very rare event. Of the benign growths we have adenomata or 
fibro-adenomata, and much more rarely such tumors as angioma, myxoma and 
lipoma. The tendency to cyst formation in tumors of file breast is very 
marked, and is found both in inflammatory conditions and in new growth. The 
relationship of cysts and papillomata in the breast to the subsequent develop- 
ment of new growths has been recently studied by Sir George Cheatle. He has 
shown the relationship which exists between cystic and epithelial changes, on 
the one hand, and the development of a new growth of a simple or malignant 
type on the other. The technic which Cheatle employed was to make whole 
sections of the entire breast with a very large microtome and to study the 
relationship of cyst formation to the gland ducts and the gland acini along 
with the epithelial hyperplasia accompanying the cyst formation. He showed 
very conclusively that the cystic state acted as a predisposing and determining 
cause in the initiation and growth of tumors both simple and malignant. In 
a paper published by Bloodgood a few months ago, we have his views on 
benign lesions of the female breast for which operation, in his opinion, is not 
indicated. He reports 267 cases of this nature which have come under his 
observation. With many of his conclusions we agree, for example there could 
be no difference of opinion as to his good judgment in refusing to operate on 
50 women who had pain and 22 cases with painful scar, in both series without 
tumor. We have no doubt in our mind that circumstances might justify 
him in refusing to operate on 17 cases of tumors of the axilla including aber- 
rant breast tissue, lipoma, lymph-glands, tumors of the sebaceous and sweat- 
glands; nor again do we question his judgment in refusing to operate on 15 
cases of hypertrophy of the breast. In fact, in the whole series we are in 
entire agreement with the exception of one most important group. We 
refer to 64 cases of “ definite and indefinite, single and multiple tumors in one 
or both breasts in women over twenty-five years of age.” Doctor Bloodgood 
gives his reasons why he refused to operate in these cases. The 64 cases 
represent, it is true, but a small number of the total cases treated, this is 
obvious, for example, when he states that “ in almost 3000 cases of breast 
lesions ” there were “ but five cases in which ... a single definite tumor 
in one breast in a woman at the cancer age ” existed and in which operation 
was refused. Nevertheless, our experience, though much less extensive than 
Doctor Bloodgood’s, affords ample evidence that the teaching implied in his 
communication is to be questioned. The doctrine is in our humble opinion 
unsound. We cannot analyze the details of his cases to the extent we would 
wish in this present paper, but we consider he is too dogmatic in his assertions 
regarding the harmless nature of dilated ducts and simple cysts. Cheatle’s 
work, already referred to, has demonstrated a direct relationship between cysts 
and malignancy. Again while, in Bloodgood’s words, " multiplicity, of multi- 
ple tumors is suggestive of benignity,” these multiple tumors at the cancer 
age must invariably be looked upon with grave suspicion. One single 
example will suffice from my series. 
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A married woman thirty-three years of age : Both breasts presented a firmly 
nodular diffuse condition, the axillary glands were palpable on both sides: Both 
breasts and the axillary glands were removed at one operation ; the right breast 
tissue when examined under the microscope showed medullary carcinoma with 
metastases in the lymph-glands, the left breast showed no evidence of malignancy 
in either breast or glands. Twenty -nine months after operation, she presents 
herself with metastases in the supra-clavicular glands of the right side. 

Such a case to my mind proves a very definite relationship between chronic 
inflammatory conditions in the breast (chronic mastitis) and malignancy: 
the latter is often the precursor of carcinoma. This is illustrated in many of 
my cases, thus, for example, a woman of thirty-three who was operated upon 
for cancer of the right breast, gave a history of a number of hard lumps which 
had existed in the breast for six or seven years. This patient died subse- 
quently from recurrence. 

Then again, in contending that simple cysts in women under twenty-five 
are not dangerous, we would refer to the following case : 

A single woman aged twenty-three, had a lump in the right breast to the 
outer side of the nipple, along with a more or less diffuse nodular thickening, 
no glands were palpable in the axilla. The breast was removed. The section 
under the microscope showed dilated ducts filled with cells ; one can trace all 
stages in a papillomatous development of these cells, at no point however did the 
cell hyperplasia burst beyond the basement membrane, nor were there any 
mitotic figures. The pathologist reported it as a “ precancerous condition.” Can 
anyone question the wisdom of removing such a breast? 

We must therefore protest against the teaching of Bloodgood and favor 
rather that implied in the aphorism of his colleague Doctor Finney, when he 
said, “ Any lump in any woman’s breast is better out than in.” 

In my recent series of 125 cases there were 15 requiring removal of both 
breasts by operation. These were as follows : 


Cancer in both breasts 11 cases 

Cancer in one breast, chronic cystic mastitis in other breast 2 cases 

Chronic cystic mastitis in both breasts 2 cases 

Total 15 cases 


Of the eleven cases with amputation of both breasts there was only one 
instance in which both breasts were removed at the same sitting for bilateral 
development of cancer. There was an interval in all other cases between 
the first operation and the occurrence of disease in the second breast demand- 
ing operation. The shortest interval was eight months and the longest six 
years and ten months. The following table indicates the facts in greater 
detail regarding the 11 cases of cancer in both breasts. 
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Age at |ast 
operation 

Interval between 
operations 

Note on individual case. 

No. 

1 

40 

Both breasts at 
one sitting. 

Right breast showed medullary 
type of cancer. Left breast was 
scirrhous in type. She died 14 
months subsequently with metas- 
tasis in lungs 

No. 

2 

35 

8 months 

She exhibited metastasis in spine 

15 months after last operation. 

No. 

3 

39 

1 year 

Died of recurrence 10 months after 
last operation. 

No. 

4 

42 

1 yr. 4 mos. 


No. 

5 

57 

1 yr. 6 mos. 


No. 

6 

80 

1 yr. 10 mos. 


No. 

7 

54 

2 years 

Both Paget’s disease of the nipple. 

No. 

8 

56 

2 vrs. i mo. 


No. 

9 

43 

2 yrs. 2 mos. 


No. 

10 

52 

2 yrs. 8 mos. 


No. 

11 

45 

2 yrs. 10 mos. 

Five years after last operation de- 
veloped bone metastasis in ribs 
and sternum. 

Of the two 

cases show 

r ing benign conditions on one side and cancer on the 

other, the following is the summary : 


No. 

1 

33 

Both operations 
at one sitting 

Right breast showed cancer with 
metastasis in lymph glands. 
Left breast no malignancy but 
chronic cystic mastitis. A year 
afterwards she returns with 
metastases in supra-clavicular 
glands of right side. 

No. 

2 

39 

8 years and 

10 months 

First breast removed showed 
chronic cystic mastitis. Second 
breast a scirrhous cancer. 


Of the two cases of removal of both breasts for chronic mastitis; in one 
a woman of twenty-eight, both breasts were removed at one sitting. In the 
other, there was an interval of three years and four months. 

In 74 cases of breast cancer therefore there were eleven in whom cancer 
developed in the opposite breast, i.e., 15 per cent. Of these only one exhibited 
cancer synchronously in both breasts. The others occurred at varying inter- 
vals. In two of the 74 cases there was cancer in one breast and chronic 
cystic mastitis in the other. 

Kilgore, in a careful analysis of a large series of cases, has deduced the 
formula that “ The patient who has had one breast amputated for cancer is, 
if she survives five years, from three to four times more likely to develop 
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cancer in the. second breast than a normal woman of the same age in either 
of the breasts.” He also believes that the majority behave as primary in the 
second breast and not as metastatic. He suggests also that his findings indi- 
cates the prophylactic removal of the second breast or redoubled care in 
observation of the second breast after operation on the first. 

In a previous paper one analyzed in some detail the clinical manifestations 
of malignancy. It is not necessary to repeat these observations, but one must 
urge the necessity for a most thorough technic in the examination of the 
patient. Carefully studied, it is almost invariably possible to make a bedside 
diagnosis. It should not be necessary and may result in error to trust to the 
so-called “ quick section ” at the time of operation. I have elsewhere dis- 
cussed this phase of the question at length. 

I do not propose in this paper to discuss the technic of the operation for 
the radical removal of breast cancer. The principles involved in all effective 
methods involve the complete removal both of the primary growth and of the 
group of lymphatic glands receiving the efferent lymphatics of the breast. 
This will necessitate the removal of the costo-sternal portion of the pectoralis 
major and the pectoralis minor. 

Treatment of cancer by X-ray and radium is attracting the attention of 
all practitioners of medicine. In all clinics, over the entire country, either 
one or the other or a combination of these radioactive agencies is being used 
either as a primary and sole method of treatment or as a treatment additional 
to the operation. We are convinced at the present time removal by operation 
holds out the best prospect of cure. In the clinic at Toronto, radium and 
X-ray are used as adjuncts to surgery and are employed in some instances 
prior to operation but chiefly, in intensive dosage, subsequent to the radical 
operation. Most if not all surgeons to-day hold the view that X-ray and 
radium should be utilized only as adjuncts to surgery. (Greenough, Bowing, 
etc.). We trust the employment of such agencies will prove a most potent 
factor in the cure of the disease. 

Curiously enough we have observed that X-ray treatment will, in some 
instances at all events, relieve the pain in bone metastases, but as yet we are 
ignorant of the effect produced upon the progress of growth in such second- 
ary deposits. 

It would hardly seem necessary to emphasize the importance of a careful 
microscopic examination, of all tumor removed from the breast. Twenty 
years ago it was' not uncommon to find incomplete operations without histo- 
logical examination. To-day most practitioners are alive to their responsi- 
bility in that respect, and yet I find three cases out of seventy-four (4 per 
cent. ) operated upon within recent years in which “ a lump ” had been 
removed without a pathological diagnosis and the patient comes back in a 
few months with advanced carcinoma ! This surely is worthy of the most 
severe condemnation and does not reflect credit upon those who are guilty 
of such unpardonable neglect. 

For the purpose of studying end results the writer has taken 76 consecutive 
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cases from his private records. These cases were all operated upon more 
than five years ago and are therefore available for study as to “ five-year 
cures.” The classification of Greenough has been adopted as follows: 


ENDS RESULTS — CARCINOMA OF THE BREAST 


A. Total entries — carcinoma breast 76 

B. Re-entries (entered more than once) 3 

C. Recurrence from previous operation 6 

D. Cases available for study of operability, mortality, etc 67 

E. Radical operation 51 

F. Palliative operation 7 

G. No operation 9 

H. Operative deaths 0 

I. Operative mortality (H — E + F) 0 

J. Operability: Radical operations (E-f-D) 76 % 

K. Operability: All operations (E + F-f D) 86.5% 

L. Inconclusive cases. Lack pathological examination 0 

M. Inconclusive cases : Untraced 6 

N. Inconclusive cases. Died within time limit without recurrence . 0 

O. Cases available for end-result data 61 

P. Radical operations 45 

Q. Palliative operations 7 

R. No operation 9 

S. Number cases alive and well 19 

T. Number of cases died without recurrence (over 5 years) 1 

U. Number 5 year “ cures ” (all operations) 20 

V. Number 5 year “cures” (radical operations) 20 

W. Percentage of “cures” (all operations) (U-rP + Q) 38.4% 

X. Percentage of “cures” (radical operations) (V -4- P) 44-4% 


CLASSIFICATION OF END-RESULTS IN FORTY-FIVE RADICAL OPERATIONS 




Cases 

Cures 

Percentage 
of cures. 

I. 

Early favorable (no glands involved) 

. . 11 

10 

91% 

2. 

Favorable (glands slightly involved) 

.. 13 

8 

61% 

3- 

Average cases (glands markedly involved) . 

... 21 

2 

9% 


Greenough and Simmons report a five-year “cure” in 32 per cent, of 69 
patients submitted to radical operation for primary cancer of the breast. 
Sistrunk, in an analysis of 21S cases, found that in 132 of these cases in 
whom the lymph-glands were involved only 19 per cent, were alive 5 8 years 

after operation, whereas of 86 patients operated upon before the glands were 
involved, 64 per cent, were alive 5 to 8 years afterwards. 

Peck and White give the following end results in 69 cases of malignant 
tumor of the breast: 


Alive and well more than 5 years 39% 

Alive and well more than 5 years; cases with metastases 23% 


Alive and well more than 5 years ; cases without metastases .... 65% 

Of recent years, attempts have been made to judge of end results, by fixing 
an arbitrary number of years of life after operation as indicating a cure. 
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Most statisticians have worked upon a three to five-year basis. The infor- 
mation thus obtained is of undoubted value, but it is not absolutely conclusive, 
a fact well recognized by all. Even in extensive disease it is often remarkable 
how long a patient will survive a radical operation. Thus in a patient with 
the entire breast implicated and ulceration beginning, the radical operation 
was performed and she lived four years, dying eventually from recurrence. 
Again I have the remarkable history of a woman of sixty-three who had an 
operation for cancer of the right breast in November, 1916. This woman 
is still alive, over six years after operation; she has a recurrent mass in the 
axilla and secondary metastasis in nearly every bone of her skeleton. Her 
history will be described in greater detail later in our consideration of 
bone metastases. 

Sampson Handley made an important contribution to this subject in his 
investigations regarding the secondary manifestations of breast cancer. His 
work, which is familiar to all those interested in the subject, was first pre- 
sented in the Hunterian lectures before the Royal College of Surgeons in 
1905 ; subsequently he published more extended observations in book form. 
He enunciated the view of continuous extension of growth along lymphatic 
channels and termed it “ lymphatic permeation.” This view was opposed to 
the “ embolic ” theory of the origin of secondary growths. His findings 
may be summarized as follows : He demonstrated continuous extension of can- 
cer cells along lymphatic channels to the glands of the axilla and to the infra- 
clavicular and supra-clavicular groups. He also traced a continuous chain of 
invasion to the pleura, the lungs, and to the opposite breast. • He similarly 
accounts for bone metastases in the humerus, the ribs and the spine. Perhaps 
his most interesting observation is the invasion of the lymph channels from the 
breast to the epigastrium and the navel, hence, by the lymphatics of the round 
and falciform ligaments cancer cells may bud off and become free in the 
peritoneal cavity and may lead to distant metastases in the intestine or in the 
ovary, the cancer cells being carried thither by the movements of the stomach 
and intestines or by gravity. The lymphatics of the diaphragm may be 
reached along the epigastric route and thus the rare implication of the retro- 
peritoneal lymph-glands and of the kidney is explained. Thus in the long- 
standing cases of breast cancer these distant metastases are brought about, 
according to Handley, by continuous invasion along lymphatic channels. 

There is some confusion regarding the significance of palpable glands in 
the axilla in a case of breast tumor. We regard it as one of several local signs 
suggestive of carcinoma and yet induration and enlargement of axillary glands 
are by no means pathognomonic of malignancy. Ewing would have us believe 
that the lymph-nodes undergo a process of change antecedent to the actual 
development of secondary metastasis, ; he states that for months or weeks the 
soil is prepared in lymph-nodes draining a primary focus of carcinoma. He 
describes the more recent changes as consisting of moderate swelling of the 
gland, diffuse hyperplasia, catarrhal exfoliation of sinus endothelium, multi- 
plication of follicles, not uncommonly at a later period the nodes become 
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atrophic and fibrous and may become extensively invaded by fat. The more 
recent changes he attributes to the absorption of toxic products from the tumor, 
autolytic and bacterial. This conception is not wholly in consistence with 
clinical observation. The changes in a lymph-gland antecedent to the pro- 
duction of a secondary growth are more likely to be synchronously developed 
with and dependent upon changes in the breast which are antecedent to the 
development of a carcinoma in the breast. We frequently find such inflam- 
matory hyperplasia in the glands in cases of chronic mastitis and we believe 
such cases often develop cancer both primary and secondary. The following 
case illustrates my point. A woman aged thirty-three had a nodular diffuse 
involvement of both breasts with enlarged palpable glands in each axilla. 
Both breasts were removed with the axillary contents. The right breast gave 
a typical histological picture of medullar)' cancer with metastases in the 
axillary glands: the left breast was the seat of chronic mastitis, the glands 
showing inflammatory changes, but neither in the breast nor in the glands 
was there any evidence of malignancy. 

The palpable axillary gland may, in some instances, give us the chief evi- 
dence of the true nature of the case. In a woman of forty-nine a radical 
operation was performed on a clinical diagnosis of breast cancer. The 
pathologist reported chronic mastitis without malignancy. Through an acci- 
dental circumstance the axillary glands were lost sight of and were not 
examined for some days subsequently: undoubted cancer was found in the 
glands; the breast was again carefully searched, and eventually a small focus 
of malignancy was found, surrounded by a large area of chronic inflammatory 
change. Among other things this illustrates the futility of trusting to a quick 
section in such a case. 

On the other hand, carcinoma of the breast may in rare instances be 
responsible for distant metastases while the local lymph-glands escape. A 
woman, thirty-nine years of age, came to me with a metastatic growth in the 
spine. This woman had had the right breast removed three years previously 
for a tumor which histologically was considered cancer. The axillary lymph- 
glands had never been disturbed and never showed any signs of involvement. 
It is possible the late changes in the lymph-glands, described by Ewing and 
quoted above, may be responsible in some instances for failure of the meta- 
static processes to develop in the lymph-gland. The atrophic, fibrous and fatty 
changes in a gland may so interfere with its function as a filter that the 
cancer cells fail to take lodgement in the gland. These atrophic changes in the 
gland may have occurred as the result of inflammatory processes in the breast 
prior to the development of the primary cancer growth. 

Clinically, when a diagnosis of a primary carcinoma has been made, we 
must always assume the involvement of lymph-glands even if there is no gross 
manifestation of the fact : our modern radical operation for breast cancer is 
devised to meet such an hypothesis. 

If the primary growth is extensive and advanced the lymph-nodes rarely, 
if ever, escape, and these are noticeable in the gross. In fact, the absence of 
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the gross involvement of lymph-glands at operation in a case exhibiting evi- 
dence of advanced and extensive malignant disease should lead us to doubt the 
accuracy of our diagnosis. 

The implantation and dissemination of cancer during our operative proce- 
dures is a danger which must be guarded against in our operative technic. 
This danger exists, for example, in our operations for breast cancer. It is 
a very real danger in the manipulation of the cancerous breast prior to the 
operation or in the method of scrubbing and preparing the parts to secure an 
aseptic field. There is a strong argument here also against the employment 
of the “ quick section ” for diagnostic purposes at the time of operation. 
The writer has long held these views and has insisted upon the greatest 
gentleness in manipulating a cancerous breast both before and during opera- 
tion. Dr. Leila Charlton Knox has recently published a paper on “ The 
Relationship of Massage to Metastasis in Malignant Tumors.” She carried 
out numerous experiments in mice ; for example, in one series the animals 
were inoculated subcutaneously in the inguinal or axillary region with mouse 
carcinoma; the resulting tumor, when it reached the size of 5 mm. in diameter, 
was vigorously massaged for one minute on two consecutive days ; the tumors 
were then excised and the animals killed twenty-seven days later. In a large 
percentage of the cases metastases were found in the lungs. In another series 
of experiments very gentle massage, carried out every day for a fortnight, with 
similar findings. Experiments of this nature are instructive and suggestive, 
the results obtained are quite in harmony with our knowledge of the dissemi- 
nation of cancer in man. 

Bone Metastasis . — One of the most interesting phenomena in the course 
of malignant disease is the occurrence of metastases in bone. The bone may 
be invaded by direct spread from the primary growth. In breast cancer, for 
example, we may have involvement of the ribs and sternum. According to 
Sampson Handley more distant bones may be reached (humerus, spine, etc.) 
by direct extension through lymphatic channels ; one of his arguments in this 
connection is the immunity of the bones below the elbow and below the knee, 
such cases being too distant for lymphatic connection. On the other hand, 
he traces lymphatics to the deltoid insertion of the humerus, and to the great 
trochanter of the femur as the most likely points of entrance for these bones. 
Schmorl, on the other hand, considers the pathway to be by the blood stream. 

Bone metastasis in cancer is much more common than was hitherto 
believed. Von Recklinghausen made a careful study of cancer growth in bone 
in 1891. Sir Henry Thompson, as early as 1854, reported a case of carcinoma 
of the prostate with metastasis in the spine. Schmorl of Dresden was one 
of the first to remark upon the very great frequency of its occurrence. 
According to this authority the metastatic growth may only be discovered by 
microscopic examination, but in the vast majority of cases it is distinguishable 
in the gross. Schmorl finds that of all cases of cancer coming to autopsy no 
less than 34 per cent, show metastases in bone. In late years the X-ray has 
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proved of great value in determining the diagnosis, and has demonstrated the 
frequency of its occurrence. 

I have a number of cases in my series of which I may cite a few examples. 
There were two cases of mammary cancer in which metastases occurred in the 
cranial diploe. A comparatively common locality was the cancellous bone of 
the body of a vertebra. 

As an example of metastasis in the spine I might mention the following 
case with a somewhat unusual history. A woman of thirty-nine had her 
right breast removed three years before she came under my observation. The 
nature of the trouble in the breast at that time was somewhat doubtful ; it 
was supposed to be “ chronic mastitis,” but the report of the pathologist sug- 
gested probable malignancy. The axillary glands were not removed. A 
year and a half subsequently she complained of abdominal pain and -pain in 
her back. As the result of the findings in an X-ray series after a barium meal 
her appendix was removed. She insisted, however, that her “back was 
broken ” and in truth she was right. Three years after the removal of the 
breast a stereoscopic picture obtained by the X-ray showed an almost complete 
destruction of the body of the fourth lumbar vertebra, with less extensive 
involvement of the twelfth dorsal, and fifth lumbar and the upper part of the 
sacrum. It was a purely destructive process with no new bone formation and 
without any invasion of the intervertebral discs which remained intact. This 
patient, therefore, showed metastasis in the spine three years after the removal 
of a breast carcinoma and the remarkable fact remains that the axillary lymph- 
nodes were never involved and were not removed. 

One of my patients exhibited multiple bone metastases at widely separated 
parts of the skeleton. A woman sixty-three years of age was operated upon 
for cancer of the breast with two subsequent operations, during the next 
three years, for recurrence in the axillary glands. Three years and a half 
after the first operation she was treated by an osteopath for “ rheumatism ” 
of the right hip. She had lost weight. Shortly after this she came to hospital 
when we discovered metastases in the upper part of each femur, the ribs, 
the humerus and the cranial diploe. This woman is still living, five and a half 
years after the breast was amputated and two years since the multiple second- 
ary growths in the bone were discovered. She now has a large mass of recur- 
rent growth in the axillary glands. 

The course of events in the bone at the seat of a secondary carcinoma are 
of interest. Bone is destroyed at the seat of the growth and spontaneous 
fracture of a long bone may occur. In this event, under suitable conditions 
of rest and splinting, callus may be formed and union may occur. In other 
instances destruction of the entire thickness of a bone may involve a consider- 
able portion of a shaft and union becomes impossible. The tumors are fre- 
quently multiple. A study of these cases would lead one to assume that in 
many cases a secondary growth of cancer in bone remains more or less 
dormant for long periods of time. The tumors do not, as a rule, grow to 
great size, they are confined within the bone, and do not tend to invade the 
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soft structures beyond. In time, however, the surrounding tissues may be 
infiltrated and increased rapidity of growth ensues. 

Metastatic tumors in bone may be present without being suspected by 
either the patient or her medical attendant; in many instances their existence 
has only been discovered accidentally. The complaint of pain in various 
parts of the skeleton, particularly in the spine in patients suffering from 
cancer, arouses suspicion, and an investigation by the X-ray should be 
undertaken. Treatment of these cases b y the radiologist may possibly be of 
some service. It is impossible to make any definite statement in this regard, 
but certain cases would appear to be relieved of pain and to improve in general 
health under this treatment. 

In the beginning of my paper I stated that by far the most important 
observation in studying the course of mammary carcinoma is regarding the 
duration of the disease at the time of operation. I complete my paper by a 
further reference to this subject. One can assert that the greatest advance 
in the past decade, in securing improved results and in saving life, lies in the 
fact that patients come earlier to the surgeon for treatment. That patients 
do come earlier is obvious in studying the following comparative statement of 
the average duration of disease at the time of operation in the old series prior 
to 1912 and to new series of cases under treatment in the last ten years. 


AVERAGE DURATION OF DISEASE AT TIME OF OPERATION. 


Malignant Growths. 

Average Duration 

Old series 

14-375 

months. 

New series. 

12-75 

months. 

Those who came to operation under one year 

■ ... 54 - 5 % 

76.8% 

Those who came to operation under six months 

• ... 35 - 4 % 

53 - 6 % 

Those who came to operation under three months . . 

19.0% 

37 - 5 % 

Those who came to operation one month and under 
month from initial symptoms 

one 

.... 8 . 4 % 

27.0% 


This result may in part, at all events, be attributed to the work of the 
American Society for the Control of Cancer. We fondly hope that further 
advances will be made in our knowledge of the nature of cancer, in our 
methods of diagnosis, and in improved treatment by operation or otherwise, 
but we feel assured that by far the most effective means of saving life and 
ameliorating suffering in breast cancer at the present time lies in the early 
diagnosis and prompt removal of the disease by radical means. 
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RANULA* 

By Vilray' P. Blair, M.D. 
of St. Louis, Mo. 

FROM THE SURGICAL DEPARTMENT OF WASHINGTON UNIVERSITY MEDICAL SCHOOL 

There is no commonly occurring instance of abnormal anatomy about 
which such vague theories are prevalent than ranula. The mucoid cysts that 
occur in and about the floor of the mouth can be roughly divided into two 
classes. There are a number of different kinds of relatively small cysts 
that appear to lie in, or just under the mucosa of the floor of the mouth 
or under the surface of the tongue which tend to protrude frankly into the 
mouth ; they are in my observation comparatively rare, small in size and 
their complete excision is a simple matter. These have origin from various 
mucous or submucous glands and their chief surgical interest comes from 
the confusion that has arisen from not drawing a sharp distinction between 
these and the more common type of ranula which lies in the floor under- 
neath the mucosa and submucous tissues and whose chief characteristic is 
what Doctor Thompson has called a burrowing quality. These may push the 
tip of the tongue and the mucosa of the floor upward and backward, but 
the greater bulk always lies buried deep in the tissues of the floor. The 
amount discernible from within the mouth is no indication of its real size 
and their complete removal may be very difficult or even surgically imprac- 
ticable. The most commonly accepted hypothesis has been that such were 
obstruction cysts of the sublingual gland. This presupposes a unique reac- 
tion to the sublingual obstruction and such an explanation for submaxillary, 
submental and parafaucial ranulse, seems still more unreasonable. I believe 
that the theory of obstruction of the submaxillary duct or dilation of a 
Fleishman’s bursa can be dismissed without comment. 

Doctor Thompson’s hypothesis, that the deep ranula and related cysts 
originate from migrated portions of the cervical sinus, is sufficiently broad 
to explain all hitherto observed types. In his original communication f 
Doctor Thompson gives a very lucid explanation of the manner and cause 
of this migration. (Fig. i.) I have come to accept his view, not so much 
because it may or may not be correct, but because it furnishes a logical 
basis for adequate surgery. When you attempt to attack a ranula from 
within the mouth and find that it extends up to the base of the skull as a 
parafaucial cyst, as happened in two of our cases, or that a process extends 
an indefinite distance into the neck as happened in another, or find the ranula 
to have a submental extension, then thinking in terms of the sublingual gland 

* Read before the Southern Surgical Association, December 14, 1922. 

t The Relationship Between Broncho-Genetic and Ranula Cysts, Annals of 
Surgery, vol. lxxii. p. 164, 1920. 
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« . Doctor Thompson s original diagram, to illustrate the origin of the various types of deep ranula that he observed afl. 

which led him to conclude that these were all derived from the cervical sinus. A diagrammatic representation of the anatomical distri- 
bution ot the cysts met with m the deep cervical, submaxillary and sublingual regions. A, represents a simple ranula. B, a ranula an 
submaxuiary cyst communicating with one another by a neck. C, a ranula and submaxillary cyst communicating with each °tne t 
also a small isolated cyst in the submental region. D, shows a deep cervical cyst communicating with a submaxillary cyst; also a 
isolated submental cyst. E, shows a deep cervical cyst communicating with a ranula by a long narrow neck which traverses the suo- 
maxillary region, r , shows a deep cervical cyst communicating with a submaxillary cyst, which in turn opens into a ranula. 
letters M. L. mean middle line of the neck." For purposes of comparison all the cysts have been drawn on the left side of 
body. (Annals of Surgery, vol. lxxii, p. 164, 1920.) 
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or any other intra-oral structure will not give the key to the correction of 
this surgical puzzle. If, however, you accept even tentatively, Thompson's 
cervical sinus hypothesis, you will then be better prepared to attack the cyst 
either from within the mouth or through a submaxillary incision or both. 

CASE REPORT 

A woman thirty-four years pi age who complained of a swelling 
which appeared on the left side of the floor of the mouth about two years ago. 
The swelling had been lanced repeatedly and “white of egg” material liberated, 
but for the last few months she has not noticed it. About two months ago the 


t 




Fig. 2. — Is a semi-diagrammatic drawing of the relations found in the case here reported. It is 
from sketches made at the time of operation. The greater part of the submaxillary salivary gland lay 
superficial to the submaxillary extension of the cyst and was removed as a preliminary step in exposing 
the cyst. It will be noted that there is a constriction at the neck of the submaxillary cyst, bounded 
posteriorly by the “ U ” shaped bend of the gland as it turns forward with the first part of Wharton's 
duct. Normally this “ U ” bend embraces the posterior free border of the mylohyoid muscle, but here 
the muscle is pushed well forward by the cyst. Externally the neck is bounded_ by the submaxillarv 
gland and the lingual nerve, and internally by Wharton's duct. Anteriorly it is sharply constricted 
above by the lingual nerve which has turned to run under Wharton's duct, and below this by the pos- 
terior border of the mylohyoid muscle. It is conceivable that part of the cyst might be pinched off to 
form the submental cyst sometimes found. The older theory was that submental ranula arose from an 
extension of the sublingual gland through the mylohyoid muscle. The parafaucial part here shown 
extending upward deep to the lingual nerve did not have the attachment. to the base of the skull that 
was observed in our other cases and it was dissected out intact. In this illustration the internal ptery- 
goid muscle has been omitted. In removing the forward oral prolongation, it was found attached at 
one point to the upper surface of the sublingual salivary gland in the typical manner that has, I believe, 
been the chief basis for considering this type of ranula to be a cyst of the sublingual gland. 


swelling appeared in the floor of the mouth on the right side, this had also been 
opened and had reappeared. 

Examination . — On the left side in the anterior submaxillary region, she had 
a swelling about 2 cm. across which could be seen but hardly felt except when 
she swallowed. When she swallowed it became very tense and prominent and 
could be felt. Bidigital palpation of the floor of the mouth was negative anteri- 
orly. Posteriorly in front of the fauces there was an indistinct fullness, but 
pressing on this point with one finger and on the tumor in the submaxillar}' region 
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with the other, a distinct sense of fluctuation could be obtained. On the right 
side she had a typical ranula extending from the midline and apparently lost 
posteriorly in the neighborhood of the first molar tooth. 

Operation . — Under 2 per cent, novocain block of the lingual and inferior 
dental nerves of the left side and / per cent, infiltration of the submaxillary 
skin, an incision was made from just below the angle of the jaw to the middle 
of the hyoid bone. On drawing the submaxillary gland upward and backward 
a cyst appeared antcro-mcsial to the gland. It protruded from the floor of the 
mouth behind the posterior edge of the mylohyoid muscle which latter was pushed 
forward of its normal position. The submaxillary gland was removed excepting 
a little piece at the junction of the duct. The lingual nerve was adherent ex- 
ternal (superficial) to the cyst with the branch to the submaxillary ganglion also 
crossing the cyst. The submaxillary branch was cut and the lingual nerve dis- 
sected from the cyst except possibly in one place where it was encapsulated in 
the wall of the cyst. The cyst was dissected free from the hyoglossus muscle, 
from the inner surface of the mylohyoid muscle almost to the midline, from the 
internal pterygoid muscle and from the wall of the pharynx (Fig. 2). A hole 
was made in the mucosa of the mouth near the first molar tooth. The mouth 
was opened and the cyst and Wharton’s duct brought into the mouth through 
the opening in the mucosa. The mucosa of the floor was incised anterior to this 
opening as far forward as the midline and the cyst, Wharton’s duct and the 
sublingual gland were removed in one mass. The wound was lightly packed and 
the skin approximated with horse hair. Free drainage was used. It was found 
on completion that the right-sided ranula had emptied itself, and it was not 
disturbed at this time. 

In his original article Doctor Thompson called attention to the impractica- 
bility of removing the para faucial extension of the cyst when the latter is 
closely adherent to the base of the skull and the styloid process. In the 
Moulin's Treatise on Surgery (note Second American Edition, 1S93) in 
the treatment of ranula, he notes that simple incision and cautery seldom 
cures, and to avoid the more difficult operation of the excision, recommends 
a triangular incision and suturing the triangular flap down into the bursa 
to make a permanent drainage fistula. This same plan, using a large quadra- 
lateral flap from the mucosa of the cheek, can be used to establish permanent 
drainage from an irremovable part of the parafaucial extension of the cyst. 
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FACTORS OF SAFETY IN THYROID SURGERY* 

By Willard Bartlett, M.D. 

of St. Louis, Mo. 

One who studies the results of thyroid surgery with a view to lessening 
mortality and shortening morbidity, may quite well be impressed by the 
fact that certain fundamental considerations, rather than developments in 
technic, have pointed out the way toward improved results. Reasoning thus, 
in our clinic all patients are grouped according to the exceedingly simple 
classification of Plummer and Wilson under four headings, i. Exophthalmic 
Goiter (Hyperplasia). 2. Toxic Thyroid Syndrome (Adenoma). 3. Simple 
Goiter (Colloid, Adenoma). 4. Malignant Thyroids. One cannot abso- 
lutely classify all patients according to the above, or any other rule, since the 
symptoms do not always conform to those laid down for any one group, but 
may at times overlap two or more of them. However, one gets farthest by 
at least attempting a definite selection of the larger group in which the indi- 
vidual seems to belong. Without going deeper into this phase of the subject, 
which has received extensive consideration at the hands of many authors, we 
will proceed to the clinical side of it and lay stress on three of its aspects 
which we have found of utmost value. They are: 1. Classification as 
to Operative Indications. 2. Multiple Stage Operation. 3. Cooperation 
of Internist. 

The classification of operative indications may vary, and no doubt do with 
different operators. Doubtless there are other classifications equally as useful 
as our own, but one is prone to enthuse over the procedure which has served 
him best. There are five classes into which we divide all patients who are 
considered fit subjects for surgery. 1. Ligation of superior thyroid vessel 
group. 2. Unilateral resection of the male subject. 3. Unilateral resection 
on the female subject. 4. Bilateral resection with wound left open. 5. 
Bilateral resection with complete wound closure. 

As is well known, the superior thyroid ligations are done upon exoph- 
thalmic goiter patients as a part of their preparation for the removal of 
thyroid tissue. Ligations are not performed in the presence of toxic adenoma, 
because they do no good, and are thought by Charles H. Mayo, to be harmful 
in many instances. 

Unilateral resections on the male (or on the female) subjects differ only 
in as far as cosmetic considerations go. In the former, we get at half the 
gland through an oblique incision along the anterior border of the sterno- 
mastoid muscle, retract it, spread the ribbon muscles longitudinally, and thus 
secure a very easy and direct approach to the lobe, and especially to its 
important upper pole. In the female, we make the customary collar skin 

* Read before the Southern Surgical Association, December, 1922. 
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incision only, then proceed as above outlined for the male subject. A man’s 
collar will cover any sort of skin incision made for the removal of thyroid 
substance, while a woman must depend upon some sort of chain during the 
early period of her convalescence. Hence, the separate classification of the 
two sexes. 

Class (4) deals with large non-toxic goiters, irrespective of pathological 
considerations. After both lobes have been in great part removed, the cavities 
are packed with rubber and left wide open to allow twenty-four hours shrink- 
age in the tissues which cover them. During the next twenty-four hours 
complete cessation of bleeding takes place, so that when the wounds are closed, 
there is no longer much likelihood of serum or other fluid escaping from the 
diminished cavity resulting from such treatment. 

Class (5) refers to rather small non-toxic goiters, the removal of which 
is invariably followed by complete closure, because if bleeding be perfectly 
controlled, there is no reason for leaving a drain behind. It may be stated 
in passing that we never use a drain as the term is commonly applied. We 
either pack the wound wide open or close it completely in every instance. 
Wound closure .with us is an exceedingly simple procedure, since we no longer 
make extensive skin flaps, nor divide ribbon muscles transversely. 

In regard to a multiple stage operation or the graduated approach to the 
complete removal of thyroid tissue, it may be stated that we have subjected 
one patient at least to as many as seven operative attacks before the ideal 
had been accomplished. Thus we ligated the right superior thyroid group, 
five days later we ligated the left superior thyroid group, twelve weeks later 
we cut flaps and left a pack exposing the right lobe, two days later the right 
lobe was removed, two days later the skin was closed, seven months later the 
left lobe was removed, two days later this skin wound was closed. 

Of course, we have frequently ligated both superior thyroids at one 
sitting and removed both lobes at another, hence it will be seen that the 
graduated approach with us has meant two, three, four, or even more opera- 
tive stages up to the number of seven, which is admitted to be the practicable 
limit. It will be stated, however, that in this last instance, we seemed at 
each attempt to go as far as the patient’s endurance would permit. 

The cooperation of the internist is considered most essential. With us, 
this matter is carried to the extent of allowing him the last word in deciding, 
not only what patients shall be operated upon, but he goes so far as to select 
the date of operation. We believe in this way, and in this way alone, that we 
can successfully do justice to the many considerations which in the past have 
led to an unwise choice of time for operation. We believe that an internist, 
who is especially trained for this work, will be guided in his choice of a 
subject for operation by five major fields for study, in addition to a large 
number of minor ones, namely The: 1. Myocardium. 2. Kidney function.* 
3. Metabolic rate (relative). 4. The patient’s weight (relative). 5. The 
patient’s self-control. These five considerations are so well known and so 
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self-evident that most of them need hardly more than passing mention here, 
still, one may with propriety, add that the myocardium seems to us to 
play the leading role in the selection of a toxic surgical patient. The kidney 
function is determined by the ordinary methods of urinalysis, coupled with 
P. S. P. and N. P. N. in the ordinary run of cases. The metabolic rate 
is not a determining factor, but is merely taken into consideration with all 
of the clinical elements which go to make up the resume. The patient’s 
weight is very important. We feel that it is always a good sign when a patient 
is gaining weight, provided only that this be not due to an accumulation 
of fluid in the tissues. The patient’s self-control is also of vast importance, 
especially since most of the operations on toxic patients are done without 
a deep general anaesthesia. The post-operative self-control of the patient 
should insure the minimum of restlessness as the resources of a toxic heart 
are thus only to be conserved. Here the matter of the patient’s self-control 
becomes of vital importance in many instances. 

Very little has been written, purposely, about the operative technic, since, 
as was stated in the beginning, we believe that our improved results have, 
in recent years, been largely due to a rigid observation of the various classifi- 
cations which have been briefly stated. Still, there are technical considera- 
tions of so much value that it would perhaps be unwise to conclude without 
at least according them whatever prominence they may seem to deserve. 
They are: i. Anesthesia (three components). 2. Where operate? 3. Open 
or closed wound. 

We are in our clinic strictly inclined toward local anaesthesia in our opera- 
tions upon all types of goiters. This is said without minimizing in any way 
the value of general anaesthesia in certain uncontrollable patients. We 
believe, even when we stress novocain infiltration, that still, a local anaesthesia 
is made up of three components of which the infiltration is only one, the other 
two being some sort of a drug preparation (morphine, heroin, veronal, etc.) 
and the nitrous oxide oxygen combination, which Crile uses as a mask for 
infiltration. We do not employ this last as a routine, but never refuse it to 
a sufferer who asks for it and certainly do not spare it when we feel that we 
are safeguarding the patient’s well being. 

As to where to operate, it seems to us that the operating room offers better 
light and more conveniences than can be obtained elsewhere in the hospital 
for those individuals whose nervous systems are not unduly influenced by these 
unusual surroundings. This class can be greatly enlarged by the free use of 
preliminary drugs, but we often do a ligation in a patient’s bed, and indeed 
during our hot summer months in St. Louis we very much like to do the 
thyroidectomy, as well as the ligation, on screened, well-lighted, breezy open 
porches. It is for the reason that a toxic patient with a high metabolic rate 
will remain surprisingly quiet if she gets all of the oxygen she needs, as is 
rarely the case indoors, especially in a small crowded room. 

Whether to leave open or to close the wound, has been discussed in pass- 
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ing, but we will refer to it again in connection with the highly toxic goiter. 
It seems to us that every toxic patient should have the thyroidectomy wound 
left open in order that there may be no possibility of the damming back of 
any of the fluids during the course of the operation. This was proven in 
our earlier work by the removal of sutures, resulting in the rapid clearing 
up of a dangerous post-operative thyrotoxic condition, as serum escaped 
from what had been a closed wound. The operation is in addition, con- 
siderably shortened by leaving the wound open, while the patient is only 
slightly disturbed twenty-four hours later when rubber packs are slipped out 
and three or four skin clips applied. 

One may add in closing that the relative space here accorded technical 
considerations in comparison with that accorded the reasoning of a more 
fundamental nature, expresses pretty well our opinion of the relative values 
of these two components, which go together to make for better results in 
the surgical treatment of thyroid disease. 
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PATHOLOGICAL FRACTURE OF THE NECK OF THE FEMUR, 
DUE TO THYROID METASTASIS 

By Isadore Zadek, M.D. 

of New York, N. Y. 

Case Report . — Patient a man, aged fifty-six, family history, negative, past 
history, negative. In January, 1920, while running to catch a street car, the 
patient slipped on the ice and fell, striking his left hip on the pavement. He 
was picked up and carried off the street. Thirty minutes later he got up and 
went to work, although he limped and had pain in the hip. He continued 
working and on the third da}', as pain and lameness continued, lie called in 
the family doctor who said there was nothing wrong with him. 

Two weeks later he called in another doctor who said he had a bruise only. 
A third doctor said he had a “ cold in the nerves.” For five weeks he received 
baking and massage three times a week at the dispensary of the Hospital for 
Joint Diseases. This treatment relieved him temporarily. In June, 1920, lie 
went to Bellevue Hospital where an X-ray showed a rarefied area at the base 
of the neck of the femur. As the limb was wasting, it was thought a malignant 
tumor might be present. He was operated upon. An incision was made on 
the lateral aspect of the hip and a piece of tissue was removed. No tumor 
was found. Nothing else was done and in six weeks he went home. He got a 
special shoe which he has worn since. During the winter of 1921, he received 
baking and massage for six weeks at Beth Israel Hospital. 

On examination April 2, 1921, by Dr. Royal Whitman the following note 
was made. “ Walks with crutches — left limb practically helpless. Lifts it 
with hand. Shoe has one and a half inch elevation. Has considerable pain, 
especially at night. Unable to lie on affected side. Distance from the anterior 
superior spine to the internal malleolus on the right 33A inches. Distance 
from the anterior superior spine to the internal malleolus on the left 32 inches. 
There is pain on motion. Marked limitation on attempted abduction and rotation. 
Presents large inguinal hernia on left side. Tumor size of testicle on right 
side. X-ray shows complete absorption head of femur and atrophy of neck. 
Base of neck appears to be in contact with head. Reconstruction operation.” 

Operation, April 4, 1921, by Doctor Zadek. Usual incision was made in 
the line of the thigh midway between the anterior superior spine of the ilium 
and the greater trochanter. Fascia lata was split in the line of the skin incision 
and exposure made between the tensor fascia femoris and the vastus externus. 
There were numerous moderately enlarged veins running in the direction of 
the external circumflex which were ligated. Capsule was opened in the direction 
of the neck. It was markedly thickened. Further exposure showed that the actual 
conditions were not as one would have expected from the X-rays. The chief 
line of fracture with displacement was intertrochanteric. Almost all of the greater 
trochanter was adherent to the head and neck fragment. Only the outer shell 
of the greater trochanter was connected with the shaft fragment. At the site 
of fracture there was a large cavity extending down the shaft for about 2 inches 
and extending probably x inch into the base of the neck and into the greater 
trochanter, the total size of which was about that of a large egg. The fracture 
was comminuted and one small fragment was removed. The greater trochanter 
was broken from the base of the neck in addition, but was not displaced and the 
lesser trochanter was likewise broken but not displaced. The bone cavity was 
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filled with what was, grossly, reddish, velvety, granulation tissue, which was 
quite friable. Underneath this granulation tissue the bone was apparently solid. 
The edges of the fragments were quite irregular and serrated. This tissue resem- 
bling granulation tissue was thoroughly removed with a curette and the shaft frag- 
ment forced upward into the cavity in the upper fragment. The muscles and 
fascia were closed with interrupted and continuous catgut sutures and the skin 
closed with continuous catgut. Plaster-of-Paris spica was applied extending from 
the nipple line to the toes with the hip in 20 degrees abduction, moderate out- 
ward rotation and full extension. Some of the tissue was saved for microscopi- 
cal examination. It is interesting to note that there has been absolutely no attempt 
at repair of the fracture. The tumor does not pulsate. 

“ The piece of tissue sent to the pathological laboratory was reported by 
Dr. F. M. Jefferies as aberrant thyroid. Thyroid-adenoma.” The thyroid acini 
contain colloid. 

The wound subsequently became infected and on April 14, 1921, the original 
incision was closed with silkworm gut and another incision made posteriorly for 
better drainage. When the true nature of this tumor was known an attempt 
was made to discover the possible existence of other such tumors in the body. 
X-rays of all of the bones of the body including the skull, spine and pelvis were 
taken and they were all negative. X-rays of the lungs were likewise negative. 

As far as one can determine by physical examination patient’s thyroid gland 
is normal. 

Examination of the urine was negative save for a faint trace of albumen. 
There were no Bence-Jones bodies found on several examinations. X-rays 
taken after operation showed the alignment of the fragments good. 

Patient was discharged from the hospital July 25, 1921. At this time 
patient could voluntarily flex the hip to 125 degrees. There was apparently 
good union at the site of fracture, the head of the femur moving with the shaft 
fragment. Patient had voluntary abduction of 15 degrees at the hip. Measure- 
ments at this time were : Distance from the anterior superior spine to the 
internal malleolus on the right 3354 inches: Distance from the anterior superior 
spine to the internal malleolus on the left 30 $4 inches. Patient subsequently 
developed an abscess of the left thigh and was admitted to Beth Israel Hospital 
where the thigh was incised and drained. He was admitted December 25, 1921, 
and discharged February 24, 1922. 

Patient continued to have fairly marked pain in the left lower extremity 
and developed other local abscesses. He was admitted to Montefiore Home, 
March 22, 1922. Dr. E. D. Oppenheimer, who examined the patient after 
admission to Montefiore Plome informed me that he thought patient had bony 
union at the hip. A plaster case was applied May 26, 1922, in the form of a 
short spica, which had to be removed on account of patient’s objection. 
September 23, 1922, patient developed a violent hemorrhage from the hip which 
left him almost exsanguinated before it could be checked by packing. Septem- 
ber 27, 1922, patient developed high fever and physical signs of pneumonia from 
which he died October 4, 1922. Autopsy was not obtained. 

Conclusions . — It seems likely that this occurrence of hemorrhage spon- 
taneously was induced by a recurrence of the tumor, which seems also likely 
from the X-ray appearance of the involved region as shown bv the changes 
that have occurred between the times that the X-rays Nos. 3 and 4 were 
taken. The persistence of pain is likewise suggestive of malignancy. Also 
it would seem, notwithstanding the gross and microscopic appearances of 

690 



PATHOLOGICAL FRACTURE OF THE NECK OF THE FEMUR 


this tumor, neither of which suggested malignancy, that the tumor was 
nevertheless malignant. 

Ewing states that “ in a few instances tumors of thyroid tissue have 
developed under circumstances which suggested an origin from aberrant cells 
from the normal thyroid.” He reports that Riedel removed a tumor of the 
inferior maxilla composed of normal thyroid tissue which recurred locally 
after ten years. During this period of observation the thyroid gland is said 
to have remained normal. In explanation of these cases it seems necessary 
to assume an ori- 
gin either from 
aberrant thyroid 
tissue or from the 
normal thyroid. 

Comparing the 
structure of pri- 
mary and second- 
ary thyroid tu- 
mors, Jaeger finds 
that : ( i ) Both 

may be benign ; 

(2) primary tu- 
mor malignant — 
secondary tumor 
benign; (3) pri- 
mary tumor may 
be benign and the 
secondary tumor 
malignant ; (4) 
both tumors may 
be malignant. 

Pulsating bone 
tumors have in 

Several instances Fig. i. — X- ray taken June. 1920. shoeing rarefying osteitis at the base of the 
, . . . r , ' ’ neck of the femur. Before fracture occurred. 

been identified as 

metastatic thyroid growths. Swelling of such a tumor was interpreted by 
V. Eiselsberg as a menstrual phenomenon. Solitary bone metastases have 
been observed by V. Eiselsberg and others. That many metastatic thyroid 
tumors functionate is indicated by the presence of colloid. 

J. Christopher O’Day says, “ Insofar as we were able to determine, it 
would seem that an infarct of normal or rather malignant free thyroid cells 
is unable to proliferate outside of bony tissue while those bearing the elements 
of malignancy are capable of development within any tissue of the body 
and often with such rapidity as to have the resulting growth mistaken for the 
primary one.” He quotes K. Kolb : “ All sarcoma-like tumors in the bones, 
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especially in the skull, should suggest the possibility of metastases of 
thyroid tissue.” 

J. Phillip Kanolcy gives an excellent bibliography of the subject under 
consideration and then reports a case of his own. The patient was a woman 
forty years old, who eight years previously had an intrathoracic tumor of the 
right lobe of the thyroid removed. Five years after this operation a tumor 
the size of a hazelnut appeared in the left parietal region. At this time the 
patient was operated upon but the tumor was not removed on account of 
the very severe hemorrhage encountered. A preliminary ligation of the 

common carotid 
was decided 
upon. The pa- 
tient stood this 
operation well 
but died sud- 
denly thirty-six 
hours after the 
operation — ap- 
parently from 
embolus. Post- 
mortem removal 
of the tumor 
showed it to be 
thyroid. There 
was absolutely 
no evidence of 
malignancy. 

G. E. Beilby 
presents an ex- 
cellent classifica- 
tion of various 
types of thyroid 

disease. Under one group he places aberrant or metastatic thyroid tumors 
which axe histologically benign but clinically malignant. He records the his- 
tory of a man sixty-five years of age who was operated upon for a tumor 
involving the right antrum of Highmore. The tumor was so extensive that 
it could not be completely removed. It proved to be thyroid. He states: 

There are now (1907) in the literature records of about twenty cases of 
tumors apparently metastases from the thyroid which were histologically 
benign. As in a number of these instances there has been no apparent 
thyroid lesion, these cases have been considered as metastases from normal 
thyroid tissue. ” Where a thyroid lesion has been observed it has been that 
of simple hypertrophy or adenoma and the metastatic tumor has had a similar 
histologic structure. These metastases, which may be single or multiple, have 
occurred most frequently in bone and have often been removed under the 
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Fig 2. X-ray taken March, 1921, showing fracture at the base of the neck of 
the femur. Before operation. 
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supposition that they were primary growths. Aside from the tact that these 
tumors are probably of metastatic origin, they present as a rule no other 
indication of malignancy. Frequently, however, they have been known to 
recur after removal and a number of cases have thus resulted fatally. There- 
fore the important question arises : Are not these tumors malignant and should 
they not always be considered as such by the surgeon? In the case reported 
by Oderfeld and Steinhaus the first tumor observed was in the frontal 
bone. This was removed and histologically found to have the structure of 
normal thyroid. There was no evident recurrence after six months. After 
about a year 

rence and also ’ * r 

other similar tu- 1%,.- Jf|* A ' ■ i 

mors made their * Min * n| 

appearance — one 1 •; "•». 

in the temporal 1 . ^ - 1 

region and one i 1 

at the sterno- ' J 

clavicular articu- 1 • > . - | 

{ i 

lation. Clinically 

these tumors . | 

were considered j 

to be malignant. j. 

At the request of 1 , J 

the patient the 1 ' ! 

one in the tern- : 

poral region was 
removed. T h e 
patient died a 
few weeks later. 

Just before - *-* — 

death a thicken- Fig. 3. — X-ray taken April, 1921, showing fracture at the base of the neck of the 
• £ ,, , femur. After operation. 

mg of the under 

half of the right lobe of the thyroid was noted. A complete autopsy was 
not permitted, but all visible tumors were removed, together with the 
thyroid gland. Within the substance of the right lobe of the thyroid was 
found a small nodular thickening two centimetres in diameter. The remain- 
der of the thyroid appeared normal. The tissues were all carefully sectioned 
and examined, the authors expecting to find carcinomatous degeneration, hut 
the structure throughout the tumor of the thyroid and the other isolated 
tumors of the head and neck were uniformly the same and, as they observe, 
had the exact structure of normal thyroid tissue. They regard the small 
thyroid nodule as the primary tumor and the tumors of the head and neck 
as metastases. 


-X-ray taken April, 1921, showing fracture at the base of the neck of the 
femur. After operation. 
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G. Blumer states : “ The thyroid tumors which give rise to bone metastases 
present some very marked peculiarities. While some of them are very evi- 
dently malignant, judged from their clinical manifestations alone, others show 
none of the ordinary evidences of malignancy. An analysis of sixty cases 
from the literature shows that two-thirds of the thyroid metastases occur in 
women and go per cent, of the cases between the ages of thirty and seventy. 
No obvious clinical involvement of the thyroid is present in at least 25 per 
cent, of the cases. Clinically two-thirds of the metastases are of the solitary 

type and even at 
post-mo rtem 
multiple meta- 
stases are the 
exception. So 
far as distribu- 
tion of the thy- 
roid metastases 
is concerned : 38 
per cent, of them 
occur in the 
hones of the cra- 
nium or face; 16 
per cent, in the 
vertebne ; 10 per 
cent, in the 
, femur; 9 per 
cent, in the pel- 
vic bones; 7 per 
cent, in the ster- 
| num, and 5 per 
cent, in the 

Fig. 4.“— X-ray taken March 2 4, 1922, showing considerably greater involve- liiimprnt; 
ment about the neck of the femur than was present when previous X-ray was 

made. This suggests recurrence of the tumor rather than osteomyelitis. It is ({ (~) f t h p 

also apparent that since the last X-ray was taken, further depression of the neck ^ 

has occurred> facial metastases 

seven out of nine were in the lower jaw. Spontaneous fractures occur 
in 9 per cent, of the cases. The slowness of growth of the bone metastases 
is in some cases most remarkable and makes them unusually favorable 
for surgical removal. In one instance a tumor of the malar bone had 
been present for thirteen years ; in another instance a tumor of the ster- 
num had been present for seventeen years, and in still another case a 
tumor of the lower jaw had been present for ten years. Growth may be 
greatly accentuated by trauma or the metastases may first appear after 
trauma. Compared with some other bone metastases, those from the thyroid 
gland frequently show a comparatively low grade of malignancy. As a rule 
the thyroid bone metastases are exceedingly vascular and some of them 
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pulsate. For this reason they have occasionally been mistaken for aneurisms, 
particularly those involving the sternum, pelvis, and skull.” 

F. X. Dercum records the history and findings in a woman aged fifty-six 
years, who had a goiter for some years — just how many isn't stated. The 
goiter was removed August 15, 1899. Convalescence was uneventful. Goiter 
was of the simple type. One year after operation patient developed pain in 
left upper extremity. Later pains became general and wasting of muscles 
ensued — examination showed signs of transverse myelitis. There was a 
tumor the size 
of a guinea egg 
at t-h e left 
s ter no-clavicu- 
lar join t — it 
was semisolid 
to the touch. 

The spine 
showed two 
prominences — 
one in the up- 
per thoracic re- 
gion and an- 
other in the 
lower lumbar 
region. The 
patient died 
November 
22nd. Autopsy 1 
showed a tu- 
rn or mass 
pressing on the 
cord at the 



level of the 
fourth and 


Fig. 5. — Photomicrograph (low power) of tumor tissue removed at time of opera' 
tion. Dotted lines point to bone spicules in midst of tin roid tissue. 


fifth cervical vertebrae and another at the second lumbar. There were tumors 


involving ribs as well as the sterno-clavicular joint. Only the upper spinal 
tumor was examined microscopically. It showed thyroid gland. 

From observation made in recent years it is evident that an ordinary 
goiter which has existed for a long time, which has never given rise to any 
symptoms suggesting malignancy, may suddenly become widely diffused. 
These secondary tumors may be removed without any attention being directed 
to the primary tumor of the thyroid. Connheim, Lucke and Miller have 
described such cases. They .were collected by Hansell in 1899. Patel 
reported eighteen cases of thyroid metastases. These cases were practically 
all associated with thyroid enlargement. Metastases were found in bones, 
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particularly the short and fiat bones. Wolfer maintains that if a metastatic 
growth not only increases in size, but also takes on a destructive action upon 
the bone, the primary tumors cannot be considered benign even when clinical, 
anatomical or even histological investigations have failed to establish their 
malignant character. 

Further it follows that such metastatic growths exert in the economy a 
function similar or identical with that of thyroid tissue in its normal position. 

A. E. Iiertzler states that : “ There has been a controversy as to the 
possibility of a normal gland producing metastases. It has occurred in 
glands with slight malignancy and those cases in which metastasis has 
occurred from supposedly normal glands probably belong to this class. 
Metastasis may occur so earl)’' that the secondary tumor is regarded as 
primary. This indicates the importance of suspecting the thyroid whenever 
obscure epithelial tumors occur in regions where epithelium does not nor- 
mally occur.” 

A. J. Ochsner and R. L. Thompson, speaking of carcinoma of the thy- 
roid, say : “ At times the structure of these malignant growths bears a close 
resemblance to actively proliferating goiters or even to normal thyroid gland, 
so that histological differentiation as to malignancy is extremely difficult or 
at times impossible, the metastatic nodules in the lungs, liver, bone, etc., for 
instance, corresponding almost identically with normal thyroid gland. Bone 
metastases are especially to be noted in connection with those malignant 
thyroid tumors which apparently find a most suitable opportunity for growth 
in bone-marrow. This favorable influence of bone-marrow on thyroid pro- 
liferation is borne out by the fact that such a situation is best adapted to 
successful thyroid transplantation.” 

H. G. Wells makes the statement that: “Metastasis of normal thyroid 
tissue and of benign neoplasms has been reported in a number of instances. 
This apparent exception to the rules of tumor and tissue growth would seem 
to be best explained in the light of the latest studies as due entirely to mis- 
interpretation of histological pictures or to inaccurately studied cases.” 

An example is the report of Oderfeld and Steinhaus published as recently 
as 1901. This report concerned an instance in which a growth had developed 
in the left frontal bone, having the structure of normal thyroid gland and 
it did not recur after removal. In the absence of any evidence of disease in 
the thyroid itself this growth was believed by the writers to be the result 
of metastasis of normal thyroid tissue, which had proliferated in its new loca- 
tion as does a thyroid graft. A similar case had been reported by Riedel. In 
less than two years the authors named above were obliged to report an entirely 
different explanation. The patient had died in the meantime with multiple 
metastases, all of which had a structure that resembled normal thyroid. The 
thyroid itself showed no growth except a small encapsulated nodule which 
also was of the structure of normal thyroid. They were obliged to conclude 
that, after all, their case was one of carcinoma of the thyroid with metastases, 
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remarkable chiefly for the resemblance of the structure of the tumor to that 
of the gland. A study of many cases of thyroid carcinoma shows that the 
metastases have a decided tendency, which is particularly true of adeno- 
carcinoma, to reproduce the structure of normal thyroid gland follicles. It is 
highly probable that the above-mentioned facts are sufficient to explain the 
supposed instance of transportation of normal gland tissue or adenomas 
and that it is safe to assume that when any structure of the thyroid produces 
metastases, it is to be considered prima facie evidence of the malignancy of 
that structure. 
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INVOLVEMENT OF THE LYMPH GLANDS IN CANCER 

OF THE C/ECUM 

By Winch ell McK. Craig, M.D. 

FELLOW IN SURGERY, THE M WO FOUNDATION 
AND 

Wm. Carpenter MacCarty, M.D. 
ok Rochester, Minx. 

FROM THE SECTION ON SURGICAL PATHOLOGY, M \YO CLINIC 

It is generally accepted that involvement of the lymph glands is a guide 
to the extensiveness of the operation as well as an aid in prognosis. The 
gastro-inteslinal tract, except the oecum and small intestine, from the stomach 
to the rectum has been studied in the Mayo Clinic from the standpoint of 
involvement of the lymph glands. In 1912, MacCarty and Blackford studied 
the lymph glands of the stomach, in 1920, McVay studied the rectum, and in 
1921, Hayes continued the investigation in cases of cancer of the large bowel, 
except the small intestine and oecum. 

In considering the lymphatic drainage of the oecum with regard to in- 
volvement in cancer, Clogg has shown that dissemination is along certain 
anatomic lines. He uses the classification of Jamieson and Dobson, which has 
also been used in this study (Fig. 1). The course of the lymphatic vessels of 
the oecum is closely associated with that of the ileocolic blood-vessels. The 
ileocolic artery is surrounded from its origin to its division by a chain of 
lymphatic glands varying in number from ten to twenty and in size from about 
1 mm. to 3 cm. The chain is often continuous without interspace with the 
gland around the superior mesenteric artery. At the point where the ileocolic 
artery gives off its terminal branches the chain of glands becomes broken into 
several groups which are associated with the branches of the artery. These 
groups are constant in number, though not in the number of their constituent 
members, and are sufficiently distinct from each other to be described in five 
groups. These groups form a basis for the study of the involvement of the 
lymph glands in cancer of the oecum: Group 1, anterior ileocolic, Group 2, 
posterior ileocolic, Group 3, appendicular, Group 4, ileal, and Group 5, 
right colic. 

The lymph vessels which drain the oecum are simple in their arrange- 
ment, conforming to the plan of the glands (Fig. 2). However, there may be 
vessels which do not drain into the five groups of glands, but drain directly 
into those around the ileocolic artery above, and these must be kept in mind 
in exploring the abdomen for possible involvement. 

Cancer of the oecum originates in the glands of Lieberkiihn. Around 
these glands are numerous lymphatics which form a thick network below. 
This is in combination with a second coarser network in the submucosa. The 


698 



Fig. i. — A nterior surface of caecum. Anatomic distribution of normal lymph . . . 

glands. (Jamieson and Dobson.) Fig. 2. — Posterior surface of caecum. Anatomic distribution ot normal lympn 

glands. (Jamieson and Dobson.) 
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efferent vessels pass through the muscularis, collecting the fluid from 
numerous lymphatics in the muscle and form a lymphatic plexus between the 
layers of the mesentery (Fig. 3). 

There has been some dispute concerning the involvement of the ileo- 



Fic. 3. — (A2634S1). Arrangement of cells in car- 
cinoma 'of the emeum. 


ciecal valve in cancer of the caecum. 
In the literature, however, the evidence 
seems to show that it is involved in the 
greater number of cases. Mummery 
says that “ The commonest situation of 
growth in carcinoma of the ileoaecal 
angle is at the ileoccecal valve.” Ewald, 
in his series of sixty-four cases, found 
50 per cent, involving the valve. In 
our series 64 per cent, had involved 
the valve. 

One hundred preserved specimens 
of cancer of the caecum which had been 
removed at operation in the Mayo 
Clinic formed the basis of this study. 
The gross specimens, the size, form, 
location, extent, and character of the 
growth and the surrounding tissues 


..•I 


were first examined and records made. 

The lymph glands were then dissected 
out, particular attention 
the position and the 
bution of the normal 
were all “ teased out ” by reducing the 
tissue into thin layers and transmitting 
the light through, in order to get the 
smallest as well as the largest units. 

As they were removed they 
placed in 
location, and 
tion were recorded 

The glands 
original growth 

scopically, and the growths classified 
into the five groups mentioned (Fig. Fig 
4). The histories were reviewed for • 
the purpose of checking the clinical and the pathologic diagnosis. 

The cases were divided into three groups : Group 1, cases without glandular 
involvement; Group 2, cases with glandular involvement; and Groups 3a and b 
cases of colloid carcinoma, selected from Groups 1 and 2. 



— (A21/7S84). Lymph glands show ing thick 
r capsule and carcinoma cells. 
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Fig. 5. — (A25392). Solid carcinoma filling lumen of the caicum. Appendix not 
involved. No metastasis to regional lymph glands. 



Fig 6 — (A98833). Annular carcinoma of the caicum vhich involved deociccal valve 

but did not metastasize to regional lymph glands. 
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Group i. — Cancer without metastatic involvement of the regional lymph 
glands. — There were sixty-eight patients (68 per cent.) in this group. 
Twenty-three were females and forty-five were males; the average age was 
forty-nine years. The average number of glands in each specimen was 8.84; 
the total number of glands was 629. Several specimens were found with 
few or no glands, but as a rule the glands were numerous and large, ranging 
from the almost microscopical 1 mm. to that of 3 cm. (Table I.) (Fig. 5). 
The outstanding feature of the “ inflammatory ” glands was the predominance 

of the posterior ileocolics, 
both in size and number. In 
f ■ * only two cases were the 

appendicular glands enlarged,- 
and this was probably due to 
appendicitis. The ileociecal 
valve was involved in thirty- 
nine cases (50 per cent.) and 
in twenty cases (29 per 
cent.) the growth was annu- 
lar or cylindrical, involving 
all the walls (Fig. 6). 

Group 2. — Cancer with 
metastatic involvement of 
the regional lymph glands . — 
There were thirty-two pa- 
tients in this group; eight 
were females and twenty- 
four males ; the average age 
was 49.2 years. The average 
number of glands in each 
specimen was 12.3; the aver- 
age number involved by 
metastasis in each specimen 
was 3.59. and the total num- 
ber of glands was 396. (Table II) (Fig. 7). Again the predominance of the 
posterior ileocolic glands was manifested. And further, in the thirty-two cases 
of involvement of the lymph glands, the posterior ileocolics were involved in 
twenty-nine. Nine appendicular glands were found, but none of them were 
the seat of metastasis. The ileoaecal valve was involved in twenty-five of the 
thirty-two cases (78 per cent.) and in all cases the growth was annular or 
cylindrical, involving the entire wall. 

Primarily, all cancers of the caecum are of the adenocarcinomatous type 
and the colloid variety has been regarded as a degenerative process (Fig. 8). 
Parham, in a recent paper, has thrown new light on this phase of the subject. 
After an exhaustive study of colloid cancer he concluded that a functional 
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Fig. 7. — (A184960). Carcinoma of the posterior wall 
with involved glands. This specimen had thirteen glands, of 
which only six showed metastatic involvement. 
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Table I 

Group I. Carcinoma of the Caecum Without Glandular Involvement. 


Case 

Sex, 

Age 

Location 

Glands 

A208874 


Anterior ileocolic 

4 


mm 

Posterior ileocolic 

5 

A156932 

M-62 

Anterior ileocolic 




Posterior ileocolic 




Appendicular 


A226072 

F-42 

Anterior ileocolic 

5 

A112389 

F-63 

Anterior ileocolic 

5 

A231897 

M-59 

Anterior ileocolic 

6 

A2 I9508 

M-70 

Anterior ileocolic 

6 

A26IO7I 

M-65 

Anterior ileocolic 

7 



Posterior ileocolic 

5 



Anterior ileocolic 




Right colic 


A263481 

M-46 

Anterior ileocolic 

2 



Posterior ileocolic 

16 



Right colic 

3 

A27487I 

M-58 

Anterior ileocolic 

2 



Posterior ileocolic 


A336867 

M-56 

Anterior ileocolic 




Ileal 


A40635 

M-40 

Anterior ileocolic 

5 



Posterior ileocolic 

10 

A22895 

llssld 

Anterior ileocolic 



■H 

Posterior ileocolic 


A5723I 

F-28 

None 

| ■ 

A295762 

M-41 

Posterior ileocolic 

16 

A19OIO6 

F-38 

Posterior ileocolic 

12 

A i 14808 

M-66 

Posterior ileocolic 

8 



Ileal 

5 

AI34338 

M-65 

Posterior ileocolic 

6 

A99833 

F-46 

Posterior ileocolic 




Ileal 


A64593 

M-38 

Posterior ileocolic 

8 

A221979 

M-49 

Posterior ileocolic 

18 

A257848 

M-44 

Posterior ileocolic 

12 



Ileal 

3 

A35M94 

M-57 

Posterior ileocolic 

8 

A339017 

F-49 

Posterior ileocolic 

8 

A307746 

M— 64 

Posterior ileocolic 

5 

A324824 

F-58 

Posterior ileocolic 

8 

A313898 

M-66 

Posterior ileocolic 

4 

A92504 

F-43 

Posterior ileocolic 

5 

A68010 


Posterior ileocolic 

10 

A57330 

F-49 

Posterior ileocolic 

8 

A48922 

M-71 

Posterior ileocolic 

9 

A4464 

F-68 

Posterior ileocolic 

6 



Ileal 

5 

HKiLLwi 

M-47 

Posterior ileocolic 

9 

team 


Ileal 

3 


Case 

Sex, 

Age 

Location 

Glands 

A203094 

M-59 

Anterior ileocolic 

4 

A204856 

F-63 

Anterior ileocolic 

2 



Posterior ileocolic 

9 

Ai 82683 

F-47 

Anterior ileocolic 

6 

Ai 69495 

M-48 

Anterior ileocolic 

3 

Posterior ileocolic 

8 

A125209 

M-31 

Anterior ileocolic 

5 


Posterior ileocolic 

9 

A76186 

F-58 

Anterior ileocolic 

2 

Posterior ileocolic 

9 

A273156 

F-58 

Anterior ileocolic 

3 

Posterior ileocolic 

9 

A261786 

M— 43 

Anterior ileocolic 

5 

Posterior ileocolic 

3 

A224716 

M-59 

Anterior ileocolic 

2 


Posterior ileocolic 

12 

A290336 

M-31 

Anterior ileocolic 

4 

A307312 

M-39 

Anterior ileocolic 

2 

Posterior ileocolic 

10 



Ileal 

2 

A48660 

M-54 

Anterior ileocolic 

4 

Posterior ileocolic 

10 

A18536 

M-49 

Anterior ileocolic 

5 

Posterior ileocolic 

9 

Ai 84954 

F-39 

Posterior ileocolic 

16 

A 1 83363 

M-56 

Posterior ileocolic 

9 

A203555 

M-73 

Posterior ileocolic 

9 

A 1 07964 

M-51 

Posterior ileocolic 

5 

A127339 

M-36 

Posterior ileocolic 

12 

A68450 

F-47 

Posterior ileocolic 

7 

A70127 

F-40 

Posterior ileocolic 

8 

A63548 

M-58 

Posterior ileocolic 

6 

A364875 

F-44 

Posterior ileocolic 

8 

A254633 

M-57 

Posterior ileocolic 

2 

A2 82203 

F-38 

Posterior ileocolic 

14 

A304737 

M-31 

Posterior ileocolic 

12 

A335834 

M-49 

Posterior ileocolic 

13 

A338349 

F-34 

Posterior ileocolic 

2 

A347708 

M-65 

Posterior ileocolic 

6 

A 86405 

M-38 

Posterior ileocolic 

8 

A58736 

F-42 

Posterior ileocolic 

12 

A62812 

F-63 

Posterior ileocolic 

4 

A76173 

M-55 

Posterior ileocolic 

6 

A25637 

M-48 

Posterior ileocolic 

4 

A35049 

M-40 

Posterior ileocolic 

2 

A11977 

M-46 

Posterior ileocolic 

9 

1 

! 

1 

\ 
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Table I. — Continued. 
Summary of Group i 


Patients 68 (68 per cent.) 

Females 23 

Males 45 

Average age 49 years 

Posterior ileocolic glands 484 

Anterior ileocolic glands 107 

Appendicular glands 5 

Ileal glands 24 

Right colic glands 5 

Total number of glands 629 

Average number of glands in specimen 8.84 


differentiation of the cancer cells is demonstrated by the production of mucus 
in quantities which show that the function is uncontrolled, and that colloid 
cancer usually grows slowly and metastasizes late. This statement he modi- 
fied by the division of colloid cancer into two groups based on the microscopic 

picture, those showing the “ signet 
ring ” types of cellular morphology 
being more malignant than the glan- 
dular type with columnar cells (Fig. 
9.) In discussing the glandular in- 
volvement he says . that local glands 
are commonly affected, but distant 
metastasis is slow. Recurrence is 
often localized to the site of origin, 
thus showing the difficulty of local 
eradication (Fig. 10). Twenty-two 
per cent, of Parham’s cases of cancer 
of the caecum were of the colloid 
type ; he says “ As compared to car- 
cinoma of the caecum in general, col- 
loid carcinoma of the caecum has the 
greater longevity.” 

Group 3A. — Colloid cancer with- 
out metastatic involvement of the re- 
gional lymph glands . — There were eight patients in this group, three females 
and five males ; the average age was forty-eight years. The total number of 
glands was forty-eight, and the average number in each specimen was 7.2. 

Group 3B .—Colloid cancer with metastatic involvement of the regional 
lymph glands . — There were twelve patients in this group, two females and ten 
males ; the average age was 49.3 years. The total number of glands was 144. 
Fifty-one glands were involved; ninety-three were inflammatory. The 
average number of glands in each specimen was twelve (Figs. 11 and 12). 

SUMMARY 

One hundred pathologic specimens and 1,033 associated lymph glands 
were examined. 
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Fig 8 — (A50540) Adenocarcinoma forming m a 
lymph gland Mitotic figures present. 





LYMPH GLANDS IN CANCER OF THE C/ECUM 


Table II. 


Group 2. Carcinoma of the Caecum With and Without Glandular Involvement. 


Case 

Sex, 

With 

Glands | 

Without 

Glands 


Age 





A r 44469 

M-50 

Posterior ileocolic 

I 

Anterior ileocolic 

5 



Posterior ileocolic 

8 

A217584 

M-53 

Posterior ileocolic 

3 

Anterior ileocolic 

6 



Posterior ileocolic 

1 1 

A299507 

M-60 

Anterior ileocolic 

1 

Posterior ileocolic 

IO 

A299107 

F-66 

Ileal 

2 

Ileal 

2 

A29484I 

M-38 

Posterior ileocolic 

3 

Ileal 

3 

A338189 

F-59 

Posterior ileocolic 

2 

Posterior ileocolic 

6 

A321512 

M-68 

Posterior ileocolic 

2 

Posterior ileocolic 

6 

A8563 

M-52 

Posterior ileocolic 

3 

Posterior ileocolic 

3 

A28431 

F-58 

Posterior ileocolic 

1 

Posterior ileocolic 

8 

A11977 

M-48 

Posterior ileocolic 

1 

Posterior ileocolic 

7 



Anterior ileocolic 

10 

A17527 

M-52 

Posterior ileocolic 

2 

Posterior ileocolic 

8 



Anterior ileocolic 

5 





Appendicular 

9 





Ileal 

4 

A165146 

M-53 

Posterior ileocolic 

2 

Posterior ileocolic 

9 

A 1 80796 

M-42 

Posterior ileocolic 

2 I 

Posterior ileocolic 

8 

A126319 

M-54 

Posterior ileocolic 

2 

Posterior ileocolic 

4 

A102581 

M-49 

Posterior ileocolic 

1 

Posterior ileocolic 

9 

A137095 

M-47 

Anterior ileocolic 

2 

Posterior ileocolic 

6 

A146060 

M-68 

Posterior ileocolic 

6 

Anterior ileocolic 
Posterior ileocolic 

5 

2 

A2 50540 

M-70 

Posterior ileocolic 

2 

Anterior ileocolic 

10 


Ileal 

2 



A3 1000 

F-59 

Anterior ileocolic 

5 

Posterior ileocolic 

5 

Posterior ileocolic 

1 



A101909 

A213118 

F-60 

Posterior ileocolic 

6 

Anterior ileocolic 

3 

F-30 

Ileal 

4 

Posterior ileocolic 
Ileal 

5 

4 

A207819 

M-47 

Posterior ileocolic 

4 

Posterior ileocolic 

3 

A207387 

M-54 

Posterior ileocolic 

4 

Posterior ileocolic 

9 

Anterior ileocolic 

3 

j Anterior ileocolic 

r 

AX78416 

M-20 

Posterior ileocolic 

2 

Posterior ileocolic 

7 


Anterior ileocolic 

6 



Ai 59065 

M-67 

Posterior ileocolic 
Anterior ileocolic 

3 

2 

Posterior ileocolic 
Anterior ileocolic 

2 

12 

A40635 

M-40 

Posterior ileocolic 

2 

Posterior ileocolic 

6 

Anterior ileocolic 

5 



A86068 

M-48 

Posterior ileocolic 

7 

Posterior ileocolic 

3 


Anterior ileocolic 

4 

A248256 

M-53 

Posterior ileocolic 

4 

Posterior ileocolic 

13 

Anterior ileocolic 

2 

Ileal 

3 

1 r 
00 
00 
O 

HH 

CN 

< 

F-58 

Anterior ileocolic 

4 

Posterior ileocolic 

19 

A217183 

M-51 

Posterior ileocolic 

2 

Posterior ileocolic 

2 

Anterior ileocolic 

4 


1 

A261154 

M-40 

Posterior ileocolic 

3 

Posterior ileocolic 

) 9 

A 1 65023 

F-53 

Posterior ileocolic 

1 

Posterior ileocolic 

] 4 


45 
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CRAIG AND MacCARTY 


Table II. — Continued. 
Summary of Group 2. 


Patients 32 (32 per cent.) 

Females 8 

Males 24 

Average age 49.2 years 

Posterior ileocolic glands involved 74 

Posterior ileocolic glands not involved 192 

Anterior ileocolic glands involved 34 

Anterior ileocolic glands not involved 61 

Appendicular glands involved o 

Appendicular glands not involved 9 

Ileal glands involved 8 

Ileal glands not involved 16 

Glands involved 115 

Glands not involved 281 

Total number of glands 396 

Average number of gland® in specimen 12.3 



Cancers without local 
metastasis usually protrude 
into the lumen of the ctecum 
rather than penetrate its wall, 
while those with metastasis 
usually involve the walls. 

The most common site 
for cancer of the caecum is 
the posterior wall. Cases of 
annular cancer, or those in 
which all the walls were in- 
volved, comprised nearly 43 
per cent, of this series. In 
35 per cent, the growth was 
confined to the posterior wall. 
This accounts for the fact 
that metastasis and inflam- 
matory reaction are most 
often found in the posterior 
ileocolic lymph glands. The 
growth was confined to the 
anterior wall in 13 per cent, 
of the cases. 


„ , a ... . Colloid cancer occurred in 

tig 9 - — 1102581). Massive colloid carcinoma t\hich involved 
ileocecal valve and metastasized to rcgionallymph glands. 20 per cent. of the Cases. It 

metastasized in 12 per cent, and was often present in the most highly malig- 
nant cases. 


The ileocascal valve was involved in 64 per cent, of the cases. 

Sixty-six per cent, of the cases were males, and 34 per cent, females. 

In 32 per cent, of the cases there was metastatic involvement of the regional 
lymph glands. 
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LYMPH GLANDS IN CANCER OF THE C/ECUM 

Table III. 

Group 3a. Colloid Carcinoma of the Caecum Without Glandular Jnvohemcnt. 


Case 

Sex, 

Age 

Location 

Glands 

A22895 

M-48 

Anterior ileocolic 

4 

Posterior ileocolic 

9 

A274871 

M-58 

Anterior ileocolic 

2 

Posterior ileocolic 

7 

A70127 

F-40 

Posterior ileocolic 

8 

A254414 

F-63 

Posterior ileocolic 

11 

A92504 

M-43 

Posterior ileocolic 

5 

A336867 

M-56 

Posterior ileocolic 

6 

Anterior ileocolic 

4 

A339017 

F-49 

Posterior ileocolic 

2 

A303742 

M-37 

Ileal 

3 


Summary of Group 3a. 


Total number of patients 8 (8 per cent.) 

f Females 3 

Males 5 

Average age 48 years 

Posterior ileocolic glands 48 

Anterior ileocolic glands 10 

Ileal glands 3 

Total number of glands 61 

Average number of glands in specimen 7.6 


Lymph glands were found which 
were normal in consistency, yet pal- 
pable and plainly visible to the naked 
eye. 

The size of the intestinal lesion, 
and the size and number of the re- 
gional lymph glands proved to be no 
criterion of the presence or absence 
of metastasis. 

Lymph glands, simulating cancer- 
ous glands in size, due to marked cel- 
lular infiltration and lymphcedema. 
were found to be inflammatory. 

Glands, too small to be palpated 
at the time of operation, were found 
to be the seat of metastasis. 

In cases of glandular involvement 
large and numerous inflammatory 
glands were also noted, which could 
the microscope. 



Tig. 10 — (A501909). Colloid ca'ci-o-na 
rmg type) (X:oo ) 

only be distinguished by tbe use of 
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Fig. 12. — (294841). Metastasis in a lymph gland 
from colloid carcinoma. (X150.) 
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In cases of low malignancy clinically, without metastasis, were local 
glands, larger and more numerous than in the more highly malignant cases 
showing metastatic involvement. 

In cases with a large number of glands involved pathologically, a high 
degree of malignancy was usually proved clinically. 

Predominance of the posterior ileocolic lymph glands is of significance, 
and should prove of value in the operating room, since 71 per cent, of all 
glands found were in this region, and 64 per cent, of the glands which showed 
metastatic involvement belonged to this group. 

Systematic microscopic examination is the only method of determining 
the presence of local or regional metastasis. 

Table IV. 


Group 3b. Colloid Carcinoma of the Ctecutn With and Without Glandular Involvement. 


Case 

Sex, 

Age 

With 

Glands 

Without 

G'ands 

A i 44469 

M-50 

Anterior ileocolic 

5 

Posterior ileocolic 

I 



Posterior ileocolic 

8 



A165146 

M-53 

Posterior ileocolic 

2 

Posterior ileocolic 

9 

A102581 

M-49 

Posterior ileocolic 

1 

Posterior ileocolic 

9 

A264202 

F-57 

Posterior ileocolic 

3 

Posterior ileocolic 

4 

A 32 I 5 I 2 

M-68 

Posterior ileocolic 

2 

Posterior ileocolic 

6 

A178416 

M-20 

Posterior ileocolic 

2 

Posterior ileocolic 

7 


Anterior ileocolic 

6 



A160796 

M-42 

Posterior ileocolic 

2 

Posterior ileocolic 

8 

A126319 

M-54 

Posterior ileocolic 

2 

Posterior ileocolic 

4 

A299507 

M-60 

Posterior ileocolic 

1 

Posterior ileocolic 

10 


F-30 

Ileal 

4 

Posterior ileocolic 

5 



Ileal 

4 

A 146060 

M-68 

Posterior ileocolic 

8 

Anterior ileocolic 

5 




Posterior ileocolic 

8 

A207819 

M-47 

Posterior ileocolic 

4 

Posterior ileocolic i 

1 

3 


Summary of Group jb. 


Total number of patients 12 (12 per cent.) 

Females 2 

Males 10 

Average age • 49-3 years 

Posterior iieocolic glands involved 34 

Posterior ileocolic glands not involved 74 

Anterior ileocolic glands involved 1 r 

Anterior ileocolic glands not involved 5 

Heal glands involved 4 

Ileal glands not involved 4 

Glands involved 5 1 

Glands not involved 93 

Total number of glands 144 

Average number of glands in specimen 12 
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CANCER OF THE RECTUM AND SIGMOID IN CHILDHOOD 

AND ADOLESCENCE 

By Charles Herbert Phifer, M.D. 
of Chicago, III. 

FROM THE DEPARTMENT OF SURGERY, COLLEGE OF MEDICINE, CNIVEU-UTV OF ILLINOIS 

It is generally considered that epithelial cancer of the terminal portion 
of the large intestine is confined to middle-aged and elderly subjects. This 
is undoubtedly true, since the number of such cases occurring in childhood and 
adolescence recorded in medical literature is strictly limited, and although 
some authors have admitted the occurrence of malignant disease in 
young persons they have commonly included sarcomas and other non- 
epithelial tumors. 

Steiner, 1 in 1865, stated that Henning observed but 12 cases of cancer 
among 1,000,000 living children, under the age of 15 years, 6 of them between 
the ages of 5 and 10 years and 6 between 10 and 15 years. Von Bergmann 2 
says that it is a remarkable fact that rectal cancer occurs in children, even 
in those less than 10 years of age, and he thinks it may perhaps be explained 
by the frequency of adenoid growths in children. Weinlechner 3 in 5279 
cases of carcinoma observed 18 (0.34 per cent.) among children up to 
14 years of age. Feldner 4 in 914 cases of carcinoma, met with only 3 up 
to the 1 6th years of life. 

Inasmuch as authors differ somewhat in regard to the different patho- 
logical types of malignant tumors of the bowel and as the classification 
of tumors is largely arbitrary, Rose and Carless •' suggest the following 
classification, which is based partly on the structure of the tumor and partly 
on the tissue from which it originates. 

1. Epithelial (a) Squamous-celled 

(b) Epithelioma 

2. Cuboidal or spheroi- (a) Scirrhous . 

dal ( b ) Fibrous carcinoma 

(c) Hard cancer 

(d) Acinous 

3. Columnar (a) Cylindrical 

(b) Malignant adenoma 

(c) Adenoid cancer 

4. Medullary (a) Encephaloid 

(b) Soft 

(c) Acute 

Columnar carcinoma is in the majority of cases a glandular cancer and is 
found more frequently in the alimentary canal. The so-called colloid cancer 
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Table I. 

Synopsis of Reported Cases. 
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Table I. — Continued. 
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results from a degeneration of the epithelial cells of a glandular cancer and 
is thus found associated with epithelioma, scirrhous, medullary and columnar 
cancer and should be so regarded instead of a separate type as mentioned in 
some of the appended reports. 

The site of the lesion is usually three or four inches above tbe anus, 
although it is frequently found in the rectal pouch. 

I have recently observed the following case, which was referred to me 
by my assistant, Dr. I. Kaufman. 

Male, aged nineteen. Previous illness, negative until six months ago, when he 
began to lose weight, which has lately been so rapid that it caused him to dis- 
continue his employment three weeks ago, since which time he has had a pronounced 
diarrhoea, six to twelve stools per day, consisting largely of mucus and shreds, 
rarely, but occasionally, stained with blood. There was a marked anorexia, 
distention, tenderness, frequent vomiting, severe pain in abdomen and fre- 
quent micturition. 

Physical examination: Temperature, 100; pulse, ioo; respiration, 22. Marked 
emaciation, facial expression markedly hippocratic. Abdomen greatly distended, 
board-like rigidity, tympanitic, slight oedema of the lower limbs, slight dulness in 
both flanks, pronounced tenderness over entire abdomen more so in left iliac 
region. Rectal examination, empty, negative to palpation. Blood findings : Red 
blood cells, 2,760,000; white blood cells, 13,200; hemoglobin, 60; coagulation, 5 
minutes. Differential count : Polymorphonuclears, 74 per cent. : small lymphocytes, 

24; large, 2 per cent. Achioma present. Poikilocytes present. No other patho- 
logical cell changes. Urine highly acid, otherwise negative. Diagnosis of par- 
tial obstruction possibly due to tubercular peritonitis was made, and operation 
advised and accepted. 

Operation: Midline celiotomy inspection showed entire colon distended about 
size of his thigh, abdominal cavity filled with a sero-purulent fluid with mass 
causing obstruction located in sigmoid. An emergency drainage was established in 
the iliac colon and wound partly closed. Patient expired eighteen hours later. 

Autopsy revealed a hard, irregular tumor mass, located about middle of the 
pelvic colon, firmly adherent to bladder and surrounding structures. Growth 
causing almost complete closure of sigmoid. A few abdominal lymphatic glands 
and mesenteric glands enlarged. Histological examination showed the tumor mass 
to be a columnar carcinoma. 

•RejMwe.—Rapidly developing and fatal columnar carcinoma of the sigmoid in 
a male patient nineteen years, the chief symptom, being abdominal pain, vomiting, 
distention and diarrhoea. 

Bernouille, 0 in 1907, reviewing 50 cancers of the digestive tract in subjects 
less than 20 years old, found that 29 involved the sigmoid or rectum. Many 
of these cases do not appear to have been verified. 

In a careful search through the literature I have found 49 cases of cancer 
of the rectum or sigmoid in children and adolescents under 20 years old; 
resume of each is to be found in the appended Table I ; 23 were in males, 
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13 in females, and in 13 cases the sex is not stated. The age incidence 
is as follows : 


Under 1 year (monster) 1 

From 1 to 5 years 0 

From 6 to 10 years 1 

From 11 to 15 years 22 

From 16 to 20 years 25 

Total 49 


Etiology . — In the young as in the adult, intestinal cancer of the lower 
digestive tract seems to have a marked predilection for the sigmoid. This 
perhaps may be explained by the fact that in the young the rectal region is 
more adapted as a region where intestinal contents stagnate than other portions 
of the intestine. Traumatism is only very exceptionally noted as a cause 
either revealing a lesion up to the latent or else aggravating a pre- 
existing neoplasm. 

What strikes one in reading the histories of these cases is the rapidity of 
evolution of the cancer. From the time that the first symptoms were clearly 
evident until death 7 to 8 months, rarely more elapsed. The affection 
in the young is therefore almost fulminating. 

Symptoms . — The early symptoms of cancer of the rectum are often very 
obscure, and vary according to the situation of the growth, and ulceration 
involved. The established symptoms are constipation, diarrhoea, tense, tympa- 
nitic abdomen, gastro-intestinal disturbances, pain, melena, and intestinal 
occlusion. Pain is usually the earliest symptom, being generalized over entire 
abdomen, as in the case reported. Helena is more or less frequent. Usually 
the case sooner or later shows acute ileus, and more especially when the 
cancer is in the sigmoid. The well-developed musculature of the sigmoid 
predisposes it to spasm which causes the acute occlusions in cases of cancer. 
In several instances obstinate constipation was noted, but on the other hand 
diarrhoea, as in the present case, was more prominent. Rectal palpation 
does not usually furnish any clear indications; in the present case it 
was negative. 

Diagnosis . — Of the 49 cases only 7 were pre-operativelv diagnosed as 
cancer ; in 1 the diagnosis was uncertain ; 1 was diagnosed as invagination ; 
2 as obstruction; 1 in a newborn monster; 13 were found post-mortem, and 
in 23 cases no diagnosis is stated. The young age of the patient generally 
excluded the idea of cancer. 

Course . — Of the 49 cases, 26 died, 3 recovered, and in 20 the result is not 
clearly stated. 

Mctastascs . — Metastases of rectal and sigmoidal cancer are rare in young 
patients and were observed clinically on palpation in but very few cases. 
They were usually autopsy findings, more particularly noted in the liver, 
mesentery, lung, spleen, peritoneum, and lymph-glands, the last being the 
most frequent. 
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Treatment . — Palliative treatment offers very little in these cases. The 
majority of these cases are not diagnosed until late if at all. In many of 
them the abrupt onset of the terminal acute clinical history precludes the 
possibility of anything except radical interference. 

The application of radium intra-sigmoid or intra-abdominal is of doubtful 
value, even in the most favorable cases — possibly as a preparation for opera- 
tion — this is, however, questionable. The use of deep X-ray therapy is in its 
infancy and remains to be developed. 

However, supportive feeding and elimination should not he overlooked. 
The diet should be bland and non-irritating, consisting of milk, fruit juices, 
concentrated liquid foods. Elimination should forbid cathartics and rely 
upon clysters of oil and water under low pressure, precaution should be 
taken not to damage or perforate the intestinal wall. The use of antiseptics 
is likewise commended. 

The operative measures employed have usually been the procedures well 
established in such cases. The establishment of an artificial anus, colostomy, 
and resection of the neoplasm with the portion of the intestinal tract involved. 
When indicated, if the patient is in a good general state, colectomy offers 
the best chance of complete success and avoidance of recurrence; if the 
neoplasm is not far advanced in evolution and the system not yet intoxicated, 
resection should give favorable results in young patients. 

Of the 49 cases here reported 15 were operated ; of these 8 died post-opera- 
tively; in 1 the result is not stated. There were 3 post-operative recoveries, 
of which 1 is stated to have died within a short time later. 
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SARCOMA OP THE OMENTUM 

By Glover H. Copiier, M.D. 
of St. Louis, Mo. 

FltOM TOE DEPARTMENT Or SURGERY, WASHINGTON CNIVERSITT SCIIOOI. OY MEDICI NY 


Primary tumors of the omentum are rare and primary sarcoma of the 
omentum is extremely rare. Text-hooks of surgery and pathology give 
remarkably little on the subject. Some authors deny that sarcoma is ever 
found as a primary growth in the omentum and claim sarcoma found there 
to be secondary to that of the peritoneum, stomach or colon. The few 
recorded cases are sufficient to prove its existence as a primary tumor of the 
omentum. Carcinoma is not primary in the omentum. Such growths arc 
either secondary carcinoma or endothelioma. The gross appearance of the 
different omental malignant tumors may be very similar. While such tumors 
may be very vascular, they tend to disorganize and the cells to disintegrate 
into gelatinous material, as so frequently seen in metastatic carcinoma or 
so-called colloid cancer. Cyst formation of omental tumors is frequent. 
Hemorrhages into such cysts have been described a number of times. Hydatid 
and dermoid cysts occur; the great omentum being an extremely favorable 
situation for hydatid cysts. Other benign tumors of the omentum arc lipoma, 
fibroma and lymphangioma. They seem to occur less frequently than sarcoma. 

In 1906, Cobb collected reports of 14 authentic cases, including one of 
his own, of primary sarcomata of the omentum. Bonamy and Bonamy in 
1908 collected the reports of 16 cases and Karsner in 1911 reported an 
additional collection of 7 cases and added as his own a report of a primary 
endothelioma of the great omentum. Sten von Stapenohr in 19 18 suc- 
ceeded in collecting 49 primary sarcomata of the omentum. Aimes in 
1920 reports a total of 53 such tumors. Srnital and Segers each have 
recently reported cases. The total number of reported cases is probably 
still below 60. 

The following is a report of another primary sarcoma of the great omen- 
tum with metastasis to the liver : 

Case Report . — Surgical No. 11465, negro, male, forty-four years of age. 
was sent to the Barnes Hospital from the Washington University Dispensary with 
the diagnosis of carcinoma of the stomach. His chief complaint was vomiting, 
pain in abdomen, weakness and loss of weight. Onset of illness was two months 
prior to admission to the hospital with vomiting and severe abdominal pain 
associated with chills and fever. The vomitus was generally of the “cofte.- 
ground ” type. Approximately five weeks later he noticed an increase in the mVc 
of his abdomen. The enlargement of the abdomen increased and he continued to 
have intermittent vomiting, abdominal pain and loss of appetite and weight. 

Examination showed him to be poorly nourished. Breath sounds were dimin- 
ished at the base of the lungs. The abdomen was distended and an indefinite- 
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tender mass could be palpated in the upper left quadrant extending over to the 
midline. The mass moved with respiration. The liver edge was palpable 6 cm. 
below the costal margin. The surface of the liver was rough and tender. There 
was dulness on percussion over the entire left abdomen and in the right flank a 
fluid wave was demonstrated. Genitalia, extremities and rectal examina- 
tion negative. 

Blood Wasscrnnnn negative. Blood-pressure 130-90. Phenolsulphonephtha- 
lein excretion, 45 per cent, in two hours. Red blood-cells, 3,500,000; white blood- 
cells, 14,000; ha'moglobin, 80 per cent. Sahli. Temperature. 37 0 C. ; pulse, 132; 
respiration. 24. Urine showed a trace of albumen and contained many white blood- 



Fig. 1. — Drawing showing a typical section of sarcoma of omentum 

cells. Stool examination negative. Stomach analysis, fasting content of 200 c.c. 
of bile-stained fluid with a deficit of free HC1. Gastio-mtestinal X-ray examina- 
tion showed a large intra-abdominal, extra-alimentary mass with ascites. 

An exploratory laparotomy was made by Dr. E. A Graham. ' The abdomen 
was opened by a left upper rectus incision, allowing to escape a large amount of 
bloody fluid. A tumor was found lying beneath the stomach Many adhesions 
were present and the viscera were swollen and cedematous. In order to inspect the 
mass better, an opening w r as made through the mesocolon. There escaped through 
this opening a large amount of old blood, followed by fresh blood. About 1500 c.c. 
of fluid escaped. Because of this fluid, a satisfactory inspection or removal of 
tissue for diagnosis could not be done. The cavity was packed with gauze and the 
abdomen closed about it. 

Post-operatively the patient was given a transfusion of 700 c c. of blood. 
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Following tlic operation lie improved aiui for a time was able t** lie up in a wliecl 
chair. He soon became weaker, however, developed pulmonary >ymp‘.om- without 
chest findings, and died two months alter admission to the hospital. 

Autopsy No. 1883, by Dr. Hiram Liggett. On opening the abdmn m a large 
new growth was encountered filling the entire upper abdominal cavity, displacing 
the intestinal coils downward and the liver to the right and upwird. The hull: 

„ of the tumor lay on the left side. The tumor mass was yellow in color, convoluted 
and was covered with many blood-vessels. It resembled a normal brain surface 
and was of soft consistency. The upper part of the tumor covered the stomach 
and spleen. Low dowm 011 the anterior surface of the mass were folds of the 
great omentum. The lesser peritoneal cavity w ; as obliterated. Mesocolon normal. 
Posteriorly the tumor was found to bear the same relations to the great omentum 
as it did in front, i.c., lying wi bin its folds shortly after it left the greater 
curvature of the stomach. The tumor mass was very vascular and there was 
extensive necrosis present. The liver lay in contact with the tumor and in the 
left lobe there was an accumulation of metastatic nodules. Stomach, pancreas, 
spleen, kidneys and adrenals free from tumor The left-sided position of the 
tumor and the appearance of the liver were against the hepatic origin of the 
new growth. 

Microscopic study of several sections of the primary g-owth show it to be 
made up of a mass of cells with large, oval nuclei, containing mitotic occasional 
figures (Fig. 1). The cytoplasm in most cells is inconspicuous and fine fibres 
run between the poles of adjacent cells. The cells are of uniform shape and 
character with a fascicular arrangement. The sections show many blood-vessels 
and some necrotic areas surrounded by infiltration of polymorphonuclear cells. 
Sections through the secondary tumors of the liver show tissue identical with that 
of the primary growth. Mediastinal, retroperitoneal and mesenteric lymph-glands 
do not show r involvement w'ith tumor. 

Diagnosis made of spindle-cell sarcoma of the great omentum with invasion 
of the liver. 

From a study of the reported cases, primary sarcomata of the omentum 
are found to occur more commonly in females than males. Most of the 
cases have been in the white race and between the years of thirty-one and 
sixty. The symptoms and signs vary widely and usually give no clew to the 
true pathology. Most cases have had a latent period with symptoms sug- 
gesting gastro-intestinal disease, as intestinal obstruction, cancer of the stom- 
ach, etc. Accompanying the slow onset there is a loss of weight, abdominal 
pain and constipation which may alternate with diarrhrea. When the tumor 
becomes palpable there is usually associated ascites, distention and the prog- 
ress of the disease becomes rapid. The ana-mia and cachexia are usually 
not marked. 

Tumors of the omentum attain great size and they are movable early in 
their course. A primary sarcoma of the great omentum was found in the 
sac of a left scrotal hernia. Metastases are uncommon and direct invasion 
is not widespread. All varieties of sarcoma have been found in the omentum, 
but the spindle-cell type has been the most common. Cystic tumors of the 
omentum mav be confused with cysts of the pancreas, liver, ovaries, urachus 
and mesentery. Solid tumors of the omentum have been difficult to diagnose 
before operation. 
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corresponding to stomach. After drinking one pint of water this area becomes 
dull. Mass felt in right side extending from hypochondriac region to a point 
3^2 cm. below umbilicus and practically filling up right side of abdomen. Ex- 



Fig. i. — The oesophagus stomach and duodenum outlined. Note relation of the stomach. 

The pars cardia occupies a loner position than the pars media. 

tremitiea and reflexes normal. Urine examination is negative. Blood count: 
Red blood-cells 4,600,000 ; haemoglobin 85 per cent. ; white blood-cells 6,400 ; 
Polymorphonuclears 60 per cent. Lymphocytes 40 per cent. 

X-ray examination by Doctor Robinson showed no evidence of a skull fracture. 
The lower poles of both kidneys were found to be at the level of the transverse 
processes of the third lumbar icrtebra, both kidneys being normal in size and shape. 
Fluoroscopic and radiographic examinations of the chest revealed absence of pul- 
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tli* is!' - .)! to l>t-- 4o« :i into the o-s.iphaKOs ami bark into the thoracic cavity 
v,'h'-fr it unpins int«» tin- pais cardi.i. The stomach is also rotated on its 
a\i-. *o that the jur' pylmica and bulbils dnodeni arc higher in position than 
the pars iardia ( Fig. t). When the patiint is lying on her left side the pars 
eat ilia, the pat s prlmie.i, and the bulb assume their normtil relation. This 
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explains why the patient has to lie down lor an hour after each meal to relieve 
discomfort. The relation of the pars cardia and the pars pylorica is probably 
responsible for the six-hour gastric retention. The jejunum and ileum are 
also in the thoracic cavity. Examination of the colon by means of barium 
enema reveals the rectum, sigmoid, and the lower part of the descending 
colon to occupy respectively the pelvic and abdominal cavities, the thoracic cavity 
containing the upper portion of the descending colon, splenic flexure, transverse 
and ascending colons and crecum (Fig. 2). The liver is in the abdominal 
cavity and is also rotated on its axis, so that it lies longitudinally instead of 
in its usual transverse position. The left lobe of the liver is palpable at the 
level of the transverse process of the fourth lumbar vertebra, this having been 
clinically suspected of being the right kidney. 

The case is reported as congenital diaphragmatic hernia, as patient 
had no history of injury and the gastro-intestinal disturbances date back to 
early childhood. 
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Lang that “in a perfectly sound knee the internal semilunar cartilage can be 
distinctly felt to recede when the knee is flexed and to come forward in 
extension on the antero-internal aspect of the joint.” Even when all the indi- 
cations point to displacement of semilunar cartilages, more often than not 
these cartilages cannot he felt, as in the three following cases, which were 
evidently due to dislocation of the internal semilunar cartilage: 

Case Reports . — Cask I. — Male, twenty years old. Two years before, when 
jumping, lie put his right knee out of joint, hut kept walking about upon it 
although it pained him much for several weeks. Twice afterwards he sustained 
the same injury to it, though less severely, and he had had several “kinks” be- 
sides. Three days before being examined he had twisted it as badly as at first, 
and he was obliged to walk on tiptoe with knee semiflexcd. The day after the 
accident he was told that a cartilage was out, manipulation failed to reduce it. 

He was discharged with the knee enveloped in cotton batting and a bandage 
over this, and continued to hobble as before. The pain was referred to the 
inner aspect of the knee, which was tender on pressure, and any attempt to extend 
the leg increased the pain. The tissues around the knee seemed relaxed, there was 
no effusion or swelling, or undue projection of the internal semilunar cartilage. 
Flexion caused no pain, and while the leg was reflexed I pressed firmly with my 
thumb over the painful spot and extended the leg quickly, and repeated this a few 
times, with the result of getting the leg extended. This procedure was somewhat 
painful, but by allowing him to rest a few minutes while using massage and then 
repeating the same movements of extension the pain decreased. With the heels 
of the hands over the natural depressions in front of the knee-joint strong pressure 
was made while the leg was flexed, it was then extended vigorously. After this, 
free and gentle passive motion was used and well tolerated. Placing a pad 
formed by a few folds of bandage over the inner aspect of the knee, a bandage 
was applied firmly over this and around the knee, and the patient walked off almost 
naturally with but a slight limp. In standing he could not fully extend the leg. 
The following day the knee was massaged and gentle passive motion employed, 
while exerting pressure over the inner aspect of the joint. A splint was applied to 
the back of the leg and thigh, but discarded as the bandage and pad alone were 
sufficiently comfortable and supporting. He has apparently had no return of 
the condition. 

Cask II. — Miss A., nineteen years old. Ten months before while runn.iig 
down hill suddenly felt something slip on the inside of her right knee. The pain 
was momentary and she managed to walk home with difficulty. Two weeks 
after this it slipped again; the leg was semiflexcd and could not be extended. It 
was kept in a splint for a fortnight and gradually straightened. It seemed well 
for several days, but soon slipped again while going down stairs, and she did 
not step with it for four weeks. An orthopaedic surgeon was consulted, who put 
it in a plaster case for three weeks and later in a metallic brace, which she wore 
only two days. After this another slip, followed by effusion, laid her up for ten 
days. 1 he swelling soon disappeared. She has had several more slips since then, 
some of them on slight provocation, as when sitting with the lame leg partly 
crossed over the other below the knee and allowing it to roll outward by its 
own weight. She lias always distinctly felt something slipping out at the 
inner aspect of the knee when she has made a misstep or done anything to 
twist the leg out. Recently she could sometimes feel it slip back. Five weeks 
before she came to me she stubbed her toe and had a more severe relapse than 
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usual. She had worn a plaster case almost continually for seven or eight months, 
removing it occasionally indoors. 

On examination I found slight peri-articular thickening on each side of the 
ligamentum patellae, but no effusion in the joint. Passively rotating the leg 
outward caused discomfort on the inside of the knee, but inward rotation did not. 
Extension was normal ; flexion but one-fourth normal, and on attempting to bend 
it further, pain was produced at the anterior aspect of the internal condyle. No 
undue projection of the internal semilunar cartilage could be made out. There 
was an apparent atrophy of disuse of the quadriceps extensor. Exercise to 
strengthen these muscles was instituted. The whole limb was massaged daily, 
more especially the muscles of the thigh; faradism was applied to the quadriceps 
extensor, flexion was gradually increased, while firm pressure was made over 
the inner aspect of the knee, and after these a bandage was firmly applied around 
the knee over a pad on the inside. The pad and bandage sufficed to give the leg 
a feeling of security and allowed more freedom of motion than anything that had 
been applied. In four days the leg could be bent to a right angle. In order to 
improve the flexion she was told to support herself and get into a squatting 
position three or four times a day. To prevent a repetition of her accident she 
was advised to walk with the knee extended and toes turned out. Two months 
later she reports having regained practically normal function. 

Case III. — Mr. C. E., fifty-two years old. Three weeks before his right 
foot caught in a croquet wicket and he hurt his knee. It was semifiexed and 
painful, and attempts to straighten it were not successful. His physician did it 
up in plaster-of-Paris for three or four days, and after that he hobbled about 
with it partly flexed. Slight, unexpected eversion of his foot had often thrown 
something out at the inside of his right knee, and this had frequently occurred 
in bed. But he had always been able to twist and extend the leg himself in such 
a way that he could feel it slip back again, until this last time. The knee had 
bothered him in this way for ten years. 

On- examination there were found slight effusion and heat and some peri- 
articular thickening, and the muscles on the front of the thigh were soft and 
flabby. No projecting cartilage could be felt. Massage and snug bandaging were 
given with a pad over the inside of the knee, passive motion with firm pressure 
over the seat of the internal semilunar cartilage every day for a few days, and later 
every other day, with home exercises of extension and flexion. In two weeks he 
had good use of the knee and could go up and down stairs and in two weeks more 
he had resumed riding his bicycle. 

The increased comfort and support of a bandage with a pad tinder it, in 
comparison with the discomfort and lack of support of splints and plaster 
cases, is surprising. 

The following case is narrated by Dr. W. H. Bennett : 

Case IV. — A soldier had a displacement of the internal semilunar cartilage 
which was replaced soon after the injury. The ordinary exercises of the 
gymnasium were at once prescribed. At the end of a week the displacement 
recurred, pain was intense, and complete extension impossible. Reduction was 
attempted, but without success. The exercises were continued and as much walk- 
ing as possible allowed. Six weeks later the leg was still flexed and could not be 
extended by manipulation, the knee was distended and pain on walking acute. 
Rest for a fortnight and massage without exercise removed the fluid, and reduction 
occurred spontaneously while turning in bed ; but recurrent attacks followed 
until he was operated upon and a piece of the semilunar cartilage removed. 
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Text-books on surgery are woefully deficient in information concerning 
displacement of semilunar cartilages. The best monographs on the subject 
are by Dr. Scott Lang and Dr. Herbert W. Allingham, and from these we 
learn that the semilunar cartilages may slip forward, backward, inward or 
outward. The internal semilunar cartilage is the one most often at fault. 
As to the symptoms in general, the knee is usually semiflexed and can not 
be extended ; but flexion is usually free in recent cases. The foot is turned 
outward when the internal semilunar cartilage is displaced ; inward when it 
is the external semilunar cartilage. In most cases little or nothing abnormal 
can be seen or felt about the joint, except the semiflexion and a little tender- 
ness at the head of the tibia. Rarely can the cartilage be felt projecting, and 
even when it does synovitis may supervene in a few hours and mask it. 

Etiology . — Though any violent accident may produce internal derange- 
ment of the knee-joint, most cases would probably coincide with Doctor 
Knott’s instructive description of his own case : “ It has always been the 
result of a very slight, and in every instance, an indirect violence. This 
violence has always been applied so as to produce a twist at the knee, either 
of the leg outward or of the femur inward. The most common cause has been 
striking the inside of the great toe against something when the knee has been 
slightly flexed, the parts about the joint as relaxed as possible, and the 
muscles thrown off their guard. I never suffered an)' derangement when 
the limb was in a decided state of active motion.” 2 

The whole subject has been still further elucidated by Dr. Scott Lang,® 
who points out that the internal semilunar cartilage is displaced in rotation of 
the leg outward combined with flexion, and external semilunar cartilage in 
rotation of the leg inward combined with flexion, and that the injury is 
caused by some sudden and almost involuntary movement when the muscles 
governing the joint are off their guard or fail to act in concert with one 
another. A lax condition of the ligaments and muscles of the knee-joint from 
general debility or previous synovitis would predispose to these accidents. 

Treatment . — Laying aside cases that require surgical interference hy 
cutting into the joint, the indications for treatment must be very clear. 
Restore the cartilage to its natural position if possible. Retain it there. 
Strengthen the joint and muscles so that they will be less likely to be caught 
off guard. Various suggestions are made as to the methods to be pursued 
to replace the semilunar cartilage. When one fails another is tried. The 
method that seems to be most reliable is as follows : Flex the leg as much as 
possible upon the thigh, then rotate the tibia inward if the inner cartilage is 
displaced, outward if the external, and extend the leg quickly upon the 
thigh while pressing with the thumb where the cartilage is supposed to be 
out of place. The opposite procedure, extension, then flexion with pressure, 
sometimes succeeds. As it may be very difficult to ascertain whether a carti- 
lage has slipped out of place or not, Dr. Samuel J. Mixter has made the very 
shrewd suggestion “ that in every case of sprain or twist of the knee, move- 
ments of replacing a dislocated meniscus should be ordered ; ” but if a semi- 
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lunar cartilage is not displaced, it is very evident that such a procedure would 
hurt the patient unnecessarily and be very likely to aggravate a sprain of this 
joint, and if a semilunar cartilage were not displaced, such movements might 
put it out in a sprained knee. 

Concerning this point Dr. William H. Bennett says that repeated futile 
attempts at replacing the structure which is supposed to be displaced have 
been the cause of some of the worst cases of traumatic arthritis of the knee- 
joint with which he has had to deal, and in two led to the development of 
tuberculous disease. Temporary fixation and massage he considers of the 
utmost importance for the removal of the fluid from the joint and to allow 
the loose portion of the cartilage to fall back and adhere in its normal situation, 
which with the help of the surrounding inflammation often follows to some 
extent. Massage of the muscles and of the joint without motion can not be 
begun too soon, for it prevents the wasting of the muscles and the flaccidity 
of the capsule. Passive motion without rotation should soon follow, as it 
prevents adhesions ; but passive or active motion involving rotation should not 
be encouraged in the early stages. 

It does not seem to me that a hamsplint or a plaster case is so direct and 
effectual in retaining a semilunar cartilage and supporting the knee as a pad 
with a snug bandage over all. Moreover, there would seem, in some cases, at 
least, to be a tendency of these cartilages to slip back into place even when 
attempts to readjust them had failed, but if the joint is immovably fixed by a 
hamsplint or plaster case, its power to adapt itself to a return of the cartilage 
by unconscious motion is prevented, which is not the case with a pad and 
bandage. For the relief of the heat, pain and swelling that result from a 
sprain, wrench, or twist, massage properly applied is most satisfactory. For 
the preservation of the circulation and nutrition of the muscles and the 
prevention of atrophy, massage applied early has proved to be quite effectual. 

As displacements of the semilunar cartilages are most likely to occur 
when the muscles are off guard, our endeavors should be to strengthen these 
muscles so that they will not be “ caught napping.” I imagine that the 
behavior of muscles in this manner is due in great measure to a loss of muscu- 
lar sense, the restoration of which is promoted greatly by means of massage, 
and this will be still further aided by alternating massage with carefully grad- 
uated movements of pushing and pulling, and of voluntary efforts of holding 
the leg extended. A few minutes’ application of the faradic current to the 
quadriceps extensors immediately after the massage sometimes seems to have 
a more invigorating effect than either alone, and, moreover, the contractions 
caused by the faradic current are but another and useful form of motion. 

Walking with the foot turned inward is considered to be a good pre- 
cautionary measure when the internal semilunar cartilage is liable to slip out 
of place, with the foot turned out when the external cartilage is likely to 
slip, but as either of these positions allows all the more latitude for rotation 
in the opposite direction when the knee is semiflexed, it can only be safe so 
long as the patient receives no violence to throw the leg in the opposite 

733 



DOUGLAS GRAHAM 


direction; whereas, if the patient walks with the foot turned out and knee 
extended, where it is a question of preventing dislocation of the internal 
semilunar cartilage, then, as it is already in the position where the cartilage 
is liable to be displaced, but with the muscles on guard, unexpected violence is 
resisted, and the range of motion that would be dangerous is reduced to a 
minimum, as was the case with the second patient reported. 

In cases that have required operation for the removal of the semilunar 
cartilages or for stitching them in place, the joint is generally stiff for some 
time afterwards. As soon as two or three weeks after the operation Doctor 
Allingham recommends daily massage and passive motion, and later that the 
patient should try to sit on his heels, assisted by holding on to something, so 
as to graduate and control the weight upon the knee. 

Full of significance are the following words of Dr. A. Logan Turner 1 : 
“ In order to gain some idea as to how soon after operation a man may return 
to his work, one must take into consideration the nature of the operation, the 
length of time during which splints have been worn, and the amount of care 
which the patient gives to massage and movement.” 

It is important to learn that some good surgeons like Dr. A. N. McGregor, 
of Glasgow, consider that the passive motion and massage in these cases may 
be commenced on the removal of the sutures at the sixth to the tenth day, or, 
if much swelling of the joint has occurred, they may be delayed to the 
fourteenth day. 

In about three weeks the patient should be able to walk about with the 
aid of a stick, and some of his patients have been able to work in six weeks 
from the date of the operation. 5 

Conclusions. — I. That neither in their natural or unnatural position can 
semilunar cartilages often be distinguished from the surrounding tissues. 
They seem to form an inseparable part of the head of the tibia. 

2. That the position of the leg affords the best means of inferring 
whether one or the other semilunar cartilage may have been dislocated when it 
cannot be felt, the leg being usually flexed and the foot turned out when the 
internal meniscus is dislocated, the leg flexed and the foot turned in when it 
is the external. 

3. To attempt to replace a dislocated semilunar cartilage it is wise to 
flex the leg, then extend suddenly, rotating the leg inward if it be the internal 
cartilage, outward if it be the external, while exerting pressure over the 
offending region. 

4. That there is a natural tendency in some cases of dislocated semilunar 
cartilages to slip back into place when the leg is not artificially restrained. 

5. That if the knee be immovably fixed by plaster or splints before the 
cartilage has got back into its natural situation, the joint is locked and 
restrained from gentle instinctive movements that might favor its return. 

6. That cases of displaced cartilage are attended by voluntary and involun- 
tary restraint of motion on account of pain and mechanical impediment, and 
in some cases by synovitis and the formation of adhesions. Forcible passive 
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motion might then have the double purpose of breaking the adhesions and 
rectifying the displacement. 

7. That even after a meniscus has been restored to its natural situation 
it is not so securely and comfortably held by plaster and splints as by a 
pad of a few folds of bandage and a figure-of-eight bandage applied over this, 
which affords support and comfort and a safe limit of motion. 

8. That it is possible by carefully applied massage, resistive movements, 
exercises, and electricity, to so strengthen the muscles on the front of the 
thigh, the fascia, ligaments, and attachments of the knee-joint, that they 
will safely hold a previously dislocated semilunar cartilage without arti- 
ficial support. 

9. These remarks do not apply to cases requiring surgical operation, 
though the above-mentioned combination of treatment might be safely tried 
in some cases before cutting into a knee-joint, but more especially after 
operation for restoring motion and strength. 

Closely allied in symptoms to unstable semilunar cartilages of the knee- 
joint are thickened fringes and hypertrophied synovial villi. In a few patients 
who have recently come to me for treatment and were patiently and hope- 
fully waiting for operation as a last resort, the kinks, the catches, and the 
synovitis have rapidly disappeared under massage and tight bandaging, and 
the joints have resumed their normal shape and function. This might be 
explained by the squeezing of the exudation out of these fringes and pushing 
them up into the intercondyloid notch where they would not be liable to be 
pinched between the condyles of the femur and the head of the tibia. 
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TREATMENT AND END RESULTS IN 2 G 8 CASES 
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This report comprises cases of fractures of the femur in children up to 
the age of thirteen years. It incorporates two groups of cases; the first, 
sixty-seven fractures that were admitted to the service from January, 1916, 
to July, 1917. The second series of two hundred and one fractures that 
were admitted from October, 1919, to October, 1922. We have not included 

fractures of the femur associated 
with serious injury to other 
regions of the body which re- 
sulted in death shortly after 
admission. 

The report will emphasize the 
conservative line of treatment, 
the course followed and the ob- 
servations made in the hospital 
and return clinic. 

The majority of cases in 
which the anatomical approxi- 
mation of the fracture was not 
satisfactory have been followed 
for a period of six months to three years. The clinical course has shown that 
perfect anatomical reduction is not essential for perfect functional recovery in 
children. Marked displacement and over-riding of the fragments will usually 
result in a good functional limb, without appreciable deformity, tilting of the 
pelvis or compensatory curvature of the spine. It will also demonstrate that 
shortening, which existed on discharge from the hospital, was not always 
permanent, and in a number of cases where shortening existed at the time of 
discharge subsequently presented an appreciable lengthening within a year or 
two. This lengthening was frequently present when operative intervention 
had been resorted to in the reduction of the over-riding fragments. The 
lengthening was not due to over-correction of the over-riding with the excep- 
tion of two cases in which calipers were inserted. 

The stimulation of the growth of bone in its longitudinal direction occurred 
in the fractures of the diaphysis irrespective of their location in the shaft; in 

* Read before the New York Surgical Society, March 14, 1923. 
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no case was there any involvement of the epiphysis when subsequent 
lengthening ensued. In the cases of extreme shortening no disability resulted, 
the shortening being compensated for by slight tilting of the pelvis, which 
was difficult to detect. 

Ashhurst states that “ Surgeons often make a mistake in very young 
children in regarding bones as 
things separate from soft parts ; 
the bones were originally formed 
■out of soft parts and the younger 
the patient the more intimate is 
the physiological connection be- 
tween the two. The bones depend 
for their form on the action of 
the muscles and in the daily use 
•of the limb, almost any deformity 
•of the shaft of a long bone in a 
young child will be spontaneously 
corrected within six months or 
<1 year 

^ * Fig. ib. — Final result, two and one-half years later, no 

Age . — The youngest was an shortening, 

infant which had sustained a birth fracture and had been transferred from the 
maternity service on the fifth day. The greater number of fractures occurred 
■during the third, fourth, fifth, sixth, and seventh year. The comparative 
•frequency of fractures in the various ages are enumerated in Table I. 

Table I 


5 days 


3 years 

27 

8 vears 


2 months . . . 

T 

a vears 

26 

0 years 

21 

6 months 

3 

5 years 

39 

10 years 


1 year 

14 

6 years 

35 

11 years 

12 

2 years 

15 

7 vears 

33 

12 years 

5 


Total 268 


Type of Fracture . — There were two hundred and sixty-one simple frac- 
tures and seven compounded. 

The most common type of fracture was the oblique, which with the spiral 
•comprised 55 per cent, of all fractured femurs (Fig. 1), 35 per cent, were 
transverse (Figs. 2 and 3), and 3 per cent, comminuted (Fig. 4), two were 
pathological, one following an acute osteomyelitis of the femur and the 
•other in a case of achondroplasia. 

Location of Fracture . — There were only two fractures of the neck of the 
femur, both caused by direct violence. For the convenience of classification 
most of the fractures were grouped into upper, middle, and lower third. 
Sixty-four per cent, occurred in the middle third, 20 per cent, in the upper 
third and 9 per cent, involved the lower third. There were five supracondylar 
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and six of the lower epiphysis. Five children sustained fractures of 
both femurs. 


Head 0 

Neck 2 

Great trochanter 0 

Total 


Table II 

Lesser trochanter ... o 

Upper third 56 

Middle third 171 


Lower third 28 

Supracondylar 5 

Lower epiphysis 6 


268 


Displacements of Fragments . — The records of the first series of cases 
were not complete enough to give the displacement of all fragments, conse- 
quently the statistics on displacement of fragments are drawn from the second 
series of two hundred and one fractures. 

In fractures of the upper third the upper fragment was displaced inter- 
nally and posteriorly nearly as frequently as the more commonly accepted 
displacement of flexion and abduction. In the middle third the more fre- 
quent displacement of the upper fragment was internal and anterior, while 
in the lower third the upper fragment was usually displaced externally. A 
detailed report of the displacement of both fragments is given in Table III. 


Table III 

Upper Fragments Lower Fragments 



Upper 

Middle 

Lower 

Upper 

Middle 

Lower 


3rd 

3 rd 

3 rd 

3rd 

3 rd 

3rd 

No displacement 

... 6 

20 

5 

6 

20 

5 

Posterior 

. . • 2 

8 

0 

7 

29 

1 

Internal 

... 10 

37 

1 

9 

20 

1 

External 

...13 

31 

6 

9 

24 

1 

Anterior 

• • • 5 

22 

1 

2 

8 

0 

Inward and backward 

... 0 

0 

0 

6 

11 

3 

Outward and anterior 

... 3 

8 

0 

0 

6 

0 

Outward and backward 

... 1 

1 

0 

3 

9 

1 

Inward and anterior... 

. .. 4 

5 

i 

2 

5 

2 

No record 



1 

•• 

• • 

I 



44 

133 

14 

44 

133 

14 


SUPRACONDYLAR FRACTURES 
Upper Fragment 


No displacement 3 

Posterior 1 

Anterior 1 


Lower Fragment 

3 

I 

I 


5 5 

Treatment . — The various methods of treatment have been grouped into 
non-operative and operative as indicated in Table IV. 

In the endeavor to make the treatment uniform and readily applicable 
to as many cases as possible, all the readily available procedures were given 
a satisfactory trial in standardizing the treatment on the service. It was 
found that the more simple the apparatus which would not hinder careful . 
observation and nursing, and which served as a permanent appliance from 
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Pig. 2a — -S., four years. Transverse fracture middle 
third. Treated in Bryant’s frame. Discharged with 
cm. shortening. 


the inception of the treatment, was the most desirable, even though a longer 
time elapsed before functional recovery was obtained. 

Irrespective of the method of treatment employed in the reduction and 

fixation of the fragments, the 
preliminary procedures pursued 
were the same and are worthy 
of mention. 

On admission to the dressing 
room, the nature of the fracture, 
deformity and shortening are 
recorded and the limb is fluoro- 
scoped. A towel is placed around 
the ankle in the form of a loop 
and a rope is attached from 
which traction of ten to fifteen 
pounds is immediately made over 
the foot of the stretcher. This 
procedure relieves the patient of 
considerable pain caused by the 
fragments pressing against the 
soft structures, overcomes muscular spasm, prevents further over-riding and 
facilitates subsequent reduction. 

All fractures of the femur are treated as emergency cases and a member 
of the Attending Staff is required 
to be present. Unless some 
serious trauma to another region 
of the body contraindicates the 
administration of an anaesthetic 
and manipulation, the patient is 
anaesthetized, and if the fracture i 
is transverse an attempt is made 
to reduce and lock the fragments. ~ 

Moleskin or zinc oxide plaster is ' c 
applied in all cases even if we 
feel the fragments have been 
satisfactorily reduced and locked. 

Children up to the age of six 
are then suspended in a Bryant 
frame (Fig. 5). This form of 

treatment may be employed for Fig. 2b.-Fmal result ten months later, no shortening, 
older children, but should not be encouraged, as the great weight of the body 
will frequently tear off the extension straps, permitting sagging of the frag- 
ments and requiring its frequent reapplication. 

The type of frame we have adopted consists of two uprights about five 
feet long slotted in four places to permit the cross-bar and pulleys, fastened 
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to the upper ends of the uprights, to lie adjusted to any desired height. A 
horizontal bar, to which two pulleys are attached, is fastened to the back of 
the head of the crib. The uprights have been made of sufficient length to 
permit raising the buttocks for a bedpan or the changing of linen without 
the feet coming in contact with the suspension bar, which would allow sagging 
of the extremities. 

If it has been possible to lock the fragments or if there is not much over- 
riding, both legs are suspended with sufficient weights, which exert traction 

through the pulleys at the head 
of the bed, to keep the buttocks 
about two inches off the mattress. 
The moleskin or adhesive has 
been applied from the top of the 
thigh as recommended by Groves, 
who contends that the whole tube 
of soft parts, skin, muscles and 
fascia, together with the 'lower 
fragment, will be pulled down 
directly over the upper fragment. 

Recently in cases where there 
is considerable over-riding we 
have felt that only the fractured 
limb should be suspended, as we 
have found by numerous experi- 
ments that with only one limb 
suspended we get 25 to 33.3 per 
cent, more traction. The patients, 
however, are more comfortable 
and the nursing is simplified if 
both legs arc suspended, but if 
there is much over-riding enough traction is not exerted to overcome it. The 
degree of abduction or adduction of the extremities will vary with the line of 
fracture, the usual position being about thirty degrees abduction. The suspen- 
sion is discontinued at the end of four weeks, at which time there is no limi- 
tation of motion at the ankle and but very slight limitation at the knee. The 
patient is kept in bed another two weeks and by that time the flexion of the 
knee is about normal. One of the annoying complications of this form of 
treatment is the fact that the adhesive extension is apt to slip gradually and 
unless we are constantly on the watch disagreeable pressure sores have formed 
over the tendo Achillis and dorsum of the foot. 

Our experience leads us to believe that this form of suspension serves 
only as a means of immobilization and the over-riding of the fragments is 
not materially changed irrespective of the amount of traction employed. 
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Fig. 3. J. McG.,nine years, (a) Transverse fracture, 
junction middle and upper third. Bryant's frame suspen- 
sion. Two centimetres shortening on discharge, (b) Final 
result two years later. 
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Various methods of treatment have been used for the immobilization of 
fractures in older children, but the most satisfactory procedure is the plaster 
spica with continuous extension (Fig. 6). After reducing the fragments on 
the Hawley table and having applied the moleskin or zinc oxide plaster trac- 



tion straps, the femur is main- 
tained in a position of moderate 
abduction by means of a plaster 
spica extending from the malleoli 
to the ribs, with continuous skin 
extension, ten to fifteen pounds 
traction being applied with the 
foot of the bed elevated. After 
the plaster spica has hardened, 
a subsequent radiograph is taken 
in bed to ascertain if the reduc- 
tion has been satisfactory. No 
further treatment will be required 
until the removal of the cast at 
the end of six weeks. The results 


from this method have been so 


Fig. 4a. — S., ten years. Transverse comminuted 
fracture upper third, in case with extension, i cm. 
shortening on discharge. 


uniformly satisfactory that this 
procedure has been adopted as a 


routine. There is no limitation in motion of the hip- joint, the disability at the 


knee is only temporary, and before another month has elapsed there is a 


complete range of motion at the knee unless there is some associated condition 


limiting flexion. Passive and 
active exercises are instituted and 
the patient is allowed out of bed 
in two weeks on a prone board 
and crutches, the latter being dis- 
carded at the end of another 
two weeks. 

The maintenance of con- 
tinuous skin traction is used not 
with the idea of improving what 
over-riding may exist after re- 



duction, but to attempt to prevent 


any change in the relative posi- 
tion of the fragments. 

Suspension Treatment . — As 


Fig. 4b. — Final result* eight months later no shortening# 

indicated in Table IV, several cases were 


treated by suspension with the Thomas or Hodgen splint, to observe the effi- 
cacy of this method in children between seven and twelve years of age. 1 he 


children would toss about and tilt the splint to the sides, the rings were either 


too small or too large, occasionally the ring would become moist or the skin 
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traction would slowly slip clown over the heel and malleoli, producing a slough- 
ing of the skin unless carefully guarded against. In cases where the knee 
was flexed and the extension made only on the thigh, the constant wriggling 
of the patient, who only occasionally cooperated, would frequently tear off 
the skin traction. This method requires constant vigilance and caie, and the 
advantage claimed, in that active and passive motions are begun at the outset 
with consequent earlier functional recovery, does not warrant its use as a 
routine in preference to the plaster case. 

There is no advantage of the Hodgen splint over the Thomas splint in 
children. The latter is recommended for the immobilization of the fracture 



Fig. 5. — Cases in Bryant s frame tilth suspension. 

if the condition of the patient is so serious that an anaesthetic is contra- 
indicated for the application of a plaster spica, in the majority of compound 
fractures and cases in which skeletal traction is required. 

Operative Treatment . — In the first group of sixty-seven cases an open 
operation was performed in five, a percentage of 7.5 per cent., and in two a 
Steinman pin was inserted. In three of the open operations Lane plates were 
used, one was reduced after cutting down on the fragments and in the fifth 
the fragments were reduced and held in place by kangaroo tendon. 

In the second group of two hundred and one cases open operation was 
resorted to in seven, a percentage of 3.5 per cent. Lane plates were inserted 
in three patients, three were reduced after cutting down on the fragments, and 
the seventh an oblique supracondylar fracture was held in position by the 
insertion of a wood screw. Calipers were used in five cases, four of which 
were suspended in a Thomas splint (Fig. 7) and one in a Bryant frame. 
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Since the adoption of skeletal traction with calipers, we have not resorted 
to an open operation, and we feel that in children it is rarely if ever indicated. 
The only indication would seem to be the interposition of muscle or fascia 
between the fragments, and in our series we have not had a single case in 
which it occurred. 

Table IV 


Treatment 


Non-operative 

Bryant frame and suspension g6 

Thomas splint and traction 14 

Hodgen splint and traction 2 

Plaster spica and traction 118 

Hamilton side splint and traction 2 


Operative 


Lane plating 6 

Open reduction 6 

Calipers 5 

Steinman’s pin 2 


Combined Treatment 

Bryant frame and extension following use of Thomas splint 1 

Plaster spica case and extension following the temporary application of a 

Thomas splint 6 

Plaster spica case and extension changed from the Bryant frame 5 

Plaster spica case and extension following a Hamilton S. S. and 
extension , 


268 

Compound Fractures. — There were seven compound fractures, the 
majority of which were compounded from within. The earlier cases were 
treated in plaster with a fenestra if necessary to dress the compound wound. 
Recently the Thomas splint has been adopted as a routine. 

CASE REPORTS 

Case I. — B. B., seven years old; compound fracture, spiral upper third, 
marked outward displacement of lower fragment. Punctured wound. Case five 
days after admission. Subsequent X-ray showed outward displacement of lower 
fragment. Discharged with sinus, which persisted for several months, then child 
disappeared. Followed two years later, had been to private doctor, who removed 
sequestrum ; now practically well. 

Case II. — A, B., six years old; compound fracture left femur, simple fracture 
right femur, slight outward displacement of upper fragment, 2.5 cm. shortening. 
Steinman pin inserted, later plaster spica applied. Right fracture slipped two 
weeks after application, marked over-riding. Lane plate inserted. Steinman pin 
removed in three weeks and case applied. Discharged in three months with good 
motion in knee-joints. Three years later right leg 1 cm. shorter than left. 

Case III. — O. G., nine years old; compound fracture of the middle of shaft 
of femur with backward displacement of lower fragment. There was 2.5 cm. 
shortening. Wound on the inner and posterior middle third of thigh. A plaster 
spica was applied, reinforced with iron bars to permit access to the wound, which 
was treated by Carrel-Dakin technic. Wound healed and a closed reduction under 
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ether was undertaken and suspended in a Thomas splint with skin traction below 
the site of the fracture. On discharge there was no shortening or disability. At 
the end of three years there was no disability or shortening. 

Case IV. — V. B., nine years old; compound oblique fracture of middle third 
of right femur with inward displacement of the upper fragment. Small punc- 
tured wound of the thigh about five inches below the groin. There was I cm. 
shortening. Tincture of iodine and a plaster spica case applied. The patient made 
an uneventful recovery. Case removed in six weeks, .5 cm. shortening on dis- 
charge, which persisted at the end of six months. 

Case V. — J. S., seven years old; compound fracture, transverse, upper third, 
in shock. There was a punctured wound one inch in diameter on the external 



Fig. £>. — Plaster spica with extension. 

surface of the left thigh, Carrel-Dakin technic; 2 cm. shortening, Thomas splint 
with extension applied. Six weeks later 2 cm. shortening persisted and there 
was some angulation at the site of fracture. On discharge there was 60 degrees 
flexion of the knee. After one year the 2 cm. shortening as well as the angula- 
tion was still present. 

Case VI. — D. F., five years old: compound fracture of the left femur and 
simple fracture of the right. Fracture of the base of the skull. Small puncture 
wound of the left thigh cleaned, iodinized, dry dressings and suspended from a 
Bryant frame for four weeks. On discharge no disability, no shortening on the 
left side; right side .5 cm. shortening. One year later no shortening on the left 
side and .5 cm. on the right, no disability. 

Case VII. — E. G., five years old ; supracondylar fracture with no displacement 
of fragments. Extensive laceration and avulsion of the skin from the upper and 
outer part of the left leg and knee, exposing the muscles posteriorly. Thomas splint 
applied and wound Dakinized. (See E. G. cases of disability on discharge 
not recorded.) 

Refkactures. — There were four cases of refracture before discharge 
from the hospital, and none after discharge. Three were transverse and one 
oblique. In two of the transverse a satisfactory end-to-end reduction had 
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"been obtained; in the third there was a moderate inward and backward dis- 
placement of the lower fragment. Three were treated by a plaster case 
and extension, one in a Bryant frame. Three occurred in bed and the 
possibility of falling out of bed should be considered as an etiological factor. 
The fourth was allowed to walk too early and fell on the forty-seventh day. 
One was discharged with .5 cm. lengthening which increased to 1.5 cm. at 
the end of a year, and another was discharged with .5 cm. shortening and at 
the end of a year the fractured side was 1 cm. longer. 

CASE REPORTS 

Case I. — A. K., six years old; transverse fracture upper third of right femur 
and a transverse fracture of the lower third of the left femur. Under the fiuoro- 


Fig. 7b. — Thigh incised, 
pus evacuated, ends of 
bone brought into appo- 
sition and held by exten- 
sion with Sinclair’s skate 
in a Thomas splint. 

scope and ether the fragments were approximated and suspended by means of a 
Bryant frame. (X-ray on the right femur six days after first reduction revealed 
the fragments in good position.) The suspension was discontinued on the twenty- 
eighth day. Four days later the patient complained of pain in the upper third of 
the right femur. There was a refracture at the original site. Under ether and 
on the Hawley table an attempt was made to correct displacement forward and 
outward of the lower end of the upper fragment. The cast was kept on for 
twenty-eight days.. On discharge from the hospital there was very slight inward 
and forward displacement of the upper fragment, very firm union and no shorten- 
ing. One year later the condition was unchanged. 

Case II. — H. A., nine years old; transverse fracture of the upper third of 
the right femur ; 2.5 cm. initial shortening. Under the fluoroscope and ether the 
fragments were approximated and the patient placed on a Hawley table while 
applying the plaster spica extension, which was maintained for six weeks. Two 
X-rays were taken one week apart and showed the fragments in perfect apposition. 
There was firm union on removing the case. Two days later complained of pain at 
the site of the original fracture. He stated he fell out of bed but this is questioned. 
There was a fracture at the original site. Another case was applied. There was 
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Fig. 7a. — J. B., six years. Old compound fracture, 
4 cm. shortening, non-union; attempt made to break up 
the callus and overcome the shortening with calipers. 
Twenty-four hours later the old osteomyelitis be- 
came acute. 
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no shortening on discharge from the hospital nine weeks later. Six months later 
he left for Honolulu with a perfect functional recovery. 

Casi: III. — W. C., eleven years old; fracture at the base of the skull and an 
oblique fracture of the upper third of the left femur, with inward and backward 
displacement of the lower fragment. The general condition did not permit an 
anaesthetic on admission. A Thomas splint was applied with skin traction. Six 
days later on the Hawley table under general anaesthesia a plaster spica and 
extension was applied. The case was kept on for six weeks with apparently firm 
union. Five days later refracturcd in bed. The extremity was again placed in a 
spica case with extension and was removed in six weeks. The fractured side was 
.5 cm. longer than the other limb. On returning nine months later there was an 
excellent functional recovery and the fractured side was 1.5 cm. longer. 

Cash IV. — M. S., eight years old; transverse fracture of the middle of the 
shaft of the left femur, with 2 cm. over-riding. Without an anresthetic the case 

and extension were applied on a 
Hawley table. On the twenty- 
fifth day the case was removed 
because it was badly soiled and 
softened. X-ray showed a mod- 
erate inward and backward dis- 
placement of the lower fragment. 

On the forty-seventh day the 
patient slipped while walking and 
refracturcd at the same site. 
Under ether on the Hawley table 
another plaster spica with skin 
traction was applied for forty- 
two days. Home two weeks later 
with (jo degrees flexion at the 
knee and .5 cm. shortening. Year 
later there was a perfect func- 
tional recovery and fractured side 
was 1 cm. longer than other limb. 

Disability Due to Lengthening on Discharge from Hospital (five cases). — 
Two cases presented .5 cm. of lengthening on discharge, one of the patients, 
eleven years old, with an oblique fracture of the upper third was in a case 
for six weeks and refracturcd on removal of the case. A second case was 
applied for another six weeks and at the end of a year 1.5 cm. lengthening 
existed. The second was a child three years old with an oblique fracture of 
the middle third of the shaft, which was treated with a Bryant frame. At 
the end of a year both limbs were the same length. 

One case eleven years old presented an oblique fracture of the middle 
of the shaft with marked over-riding, treated with calipers and twenty-five 
pounds extension for three days, then ten pounds for thirty days. On 
discharge' there was 1 cm. lengthening, which persisted at the, end of 
five months. 

There were two cases in which there was a lengthening of 1.5 cm. on 
discharge. One was treated in a Thomas splint with caliper extension for 
thirty-two days. The lengthening has persisted for two years. The other, 
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Fig. 7 c. — Final result, two years later; no sliorleninii; no 
evidence of osteomyelitis, perfect functional result. 
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a child of ten years, with an oblique fracture of the middle of the shaft, was 
treated for ten days in a Thomas splint followed by a plaster case for six 
weeks. One year later both extremities measured the same. 

Cases Which Presented Subsequent Lengthening . — There were fifteen 
cases, on discharge, in which the fractured limb was normal or shorter than 
the opposite side, which subsequently presented lengthening. 

Seven had been treated with plaster case and extension, two in a Bryant 
frame, three with Lane plates, one with calipers, one was a refracture case 
which had been treated each time in plaster, and the last was a fracture of 
the neck which had been treated by the abduction method. 





Fig. 8a. — L. C., ten years. 

Irregular transverse frac- 
ture middle third; fracture 
of the base of the skull, left 
haemiplegia a n d aphasia. 

Decompression treated 
with extension in a 
Hamilton’s side splint for 
twenty-four days; 4 cm. 
shortening persisting. 

Case I. — L. L., six years old; transverse fracture upper third, treated by 
plaster spica and extension ; discharged .5 cm. shortening. Returned in three years 
with 1.5 cm. lengthening. 

Case II. — J. F., eleven years old; transverse fracture neck of femur; plaster 
spica in extreme abduction ; discharged, no shortening ; returned in three years with 
1.5 cm. lengthening. 

Case III. — J. C., ten years old; supracondylar fracture, no displacement, no 
shortening; plaster spica and extension; returned in three years with 1.5 
cm. lengthening. 

Case IV. — W. G., five years old; spiral fracture upper third; treated with 
Bryant frame; discharged with no shortening; returned in two years with 
1 cm. lengthening. 

Case V. — R. L„ seven years old; transverse fracture middle third; Bryant 
frame; discharged with .5 cm. shortening, returned in two years with 1 cm. 
lengthening. 

Case VI. — S. E., four years old; irregular transverse fracture middle third 
of femur with sloughing wound of the calf muscles on the same side ; treated with 

I d < 


Fig. 8b. — General condition 
improved: Lane plate in- 
serted. Discharged no short- 
ening. (Plate removed nine 
months later.) 


CASE REPORTS 


Fig. 8c. — Final result, two and 
one-half years later, 2 cm. length- 
ening with anterior bowing. 
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calipers with knee flexed at right angles and suspended from a Bryant frame. No 
shortening on discharge, returned in one year with i cm. lengthening. 

Case VII. — M. G., six years old; oblique fracture middle third, treated with 

plaster spica and extension, dis- 

r charged with no shortening; 

returned in one year with i cm. 

• • S Case S VI II.— L. C., ten 

years old; irregular transverse 
fracture middle third; fracture 
m base of skull ; Hamilton side 

splint and extension twenty- 
'^B four days, q cm. shortening per- 

sisted ; open operation. Lane 
jaH plate inserted, plaster case ap- 

plied; discharged with no short- 
cuing ; returned in two years 
with 2 cm. lengthening (Fig. 8). 

■ Case IX. — R. \Y„ eight 

1 years old ; oblique fracture mid- 

die third; treated for twenty- 
m Jp one days with Hodgcn splint 

and extension; 3.5 cm. shorten- 

F10. 9n. R. 13 ., nine years. Transverse fracture, middle j tlf r persisted ; Lane plate itl- 
and upper third. In case with extension. One-naif ccnti- 1 ’ 1 

metre shorteninfj on discharge. sorted; discharged with 110 

shortening. Returned in two years with 2 cm. lengthening. Plate removed nine 

mouths after insertion. 

Case X. — T. D„ nine years old; transverse fracture middle third; treated 
with plaster spica case and extension ; discharged with 1 cm. shortening. Returned 
one year with 2 cm. lengthening. 

Case XI. — D. S., nine years : 

old; irregular transverse fracture * j 

upper third; treated with plaster / 

case and extension; discharged J 

no shortening; ends of fragment jf' 

not in apposition. Returned JBL/ 

eighteen months later .5 cm. 
lengthening. '^^B 
Case XII. — M. S., eight - 

years old; irregular transverse ' , ; 

fracture middle third. Plaster jjHr r** 

spica case and extension for 'B 

twenty-five days (case removed > . h .„ 

because it was soiled and soft- i , 

ened). Refracturcd on the forty- 

seventh day in hospital while „ , _ , , . 

1t . ~ , -Fig. 9b. — Two months later, fragments having slipped, 

walking. Case applied for thirty- i cm. shortening 

one days ; firm union on discharge ; .5 cm. shortening. One year later there was a 
lengthening of 1 cm. and excellent functional recovery. 

Case XIII. — M. R., six years old; oblique fracture middle third; plaster spica 
and extension; discharged, 110 shortening; returned one year with 1.5 cm. 
lengthening. 
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Case XIV. — J. B., nine years old; transverse fracture upper third; 3 cm. short- 
ening, plated; returned one year later with 1.5 cm. lengthening. 

Case XV. — M. R., six years old; transverse fracture upper third; 2 cm. short- 
ening; case applied; eighteen months later 1 cm. lengthening. 

Disability Due to Shortening on Discharge . — One hundred and thirty-two 
cases presented no shortening on discharge, five were discharged in cases, 
and in eight no mention was made on the history as to shortening. 

In sixty-six cases a shortening of .5 cm. existed on discharge. At the end 
of a year thirty-seven of these showed no shortening, and in fourteen it still 
persisted. In two cases at the end of two years there was an appreciable 
lengthening of the fractured limb. In one patient the shortening had in- 
creased to 1 cm. at the end of 
three months, which persisted at 
the end of one year, due to the 
fractured ends having slipped, 
probably because the callus was 
not sufficiently firm when the 
child was allowed to bear weight 
on the limb (Fig. 9) . In this case 
walking calipers would have been 
indicated. Three cases failed to 
return to the follow-up clinic. 

Nine were followed less than a 
year and during that time showed 
no change. 

There were thirty-four cases 
in which 1 cm. shortening existed 
on discharge. At the end of a year eleven were normal, in nine the shortening 
had diminished to .5 cm. Ten showed no change. At the end of two years 
one of the above presented no shortening, and in another the fractured side 
was .5 cm. longer. Three years after injury one patient appeared with 5 cm. 
shortening. (Fig. 10.) This was a boy of twelve years old, admitted May, 
I 9 1 9» with an oblique supracondylar fracture extending into the epiphysis, 
with marked inward and backward displacement of the lower fragment. 
Several attempts at a closed reduction were made without success. An open 
operation was done and after reduction the fragments were held in position by 
a wood screw. The patient was discharged with 1 cm. shortening, complete 
extension and 150 degrees flexion. The following month the screw was 
removed. Eighteen months later the 1 cm. shortening persisted, flexion com- 
plete. Three years later there was 5 cm. shortening and a radiograph showed 
a premature ossification of the lower femoral epiphysis on the fractured side 
as the cause of the increased shortening. 

Three cases were followed less than a year without any change. 

There were ten cases with 1.5 cm. shortening on discharge. At the end 
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shortening persisting. 
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of one year there was no shortening m two cases, in three there was .5 cm. 
shortening, one of which was normal at the end of two years and in another 
case 1 cm. shortening. In four the shortening persisted at the end of one year. 


There were five cases presenting 2 



Fic. ioa. — B. F., thirteen years. Supracondylar 
fracture extending into the .epiphysis with inward and 
posterior displacement of the upper fragment. Several 
unsuccessful attempts made at closed reduction. 

was a child eleven years old who was a spa 


. shortening on discharge; two of 
these patients moved to other 
states and were not followed. Of 
the three followed, one showed 
only .5 cm. shortening at the end 
of one year, the second showed 1.5 
cm. shortening, and in the third the 
2 cm. shortening persisted. 

Two patients had 2.5 cm. 
shortening. At the end of one year 
one had 1 cm. shortening and the 
other 1 .5 cm. shortening. 

There was one case in which 3 
cm. shortening existed on dis- 
charge from the hospital. This 
;tic paralytic and had never walked. 


Her condition was such as to contraindicate an anaesthetic and she was treated 


in a Hodgen splint with extension. 

Summary . — Of the one hundred and eighteen cases presenting shorten 
ing on discharge from the hospi- 
tal, fifty-three became normal < 
within a period of one to three 
years, in fourteen the shortening 
was diminishing, forty-one 
showed no change, but the ma- 
jority of these were followed for 
less than one year, two showed 
an increasing shortening and five , 
could not be followed. 

Disability Due to Causes 
Other Than Shortening and 
Lengthening of Two Hundred 
and One Cases of the Second 

r ,1 r . Fig. iob. — Open operation. Fragments held in position 

OC 12 CS. Kecoi CIS Ox tllC first with wood screw. Discharged u ith i cm. shortening. 

group were not sufficiently complete to tabulate. One hundred and four 
cases had no other disability on discharge. 

In twenty-seven cases there was a limitation of flexion of the knee within 
the range of no to 155 degrees. At the end of three months there was no 
disability in twenty-five of these cases. In one flexion was still limited to 
no degrees. This was a child with rickets and at the end of a year the 
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disability had disappeared. In the other case there was a suppurative process 
in the region of the knee which persisted for over three months and then 
became normal. 

In thirty-one cases flexion of the knee was limited to ninety degrees. This 
disability had entirely disappeared in all these cases at the end of three months. 

In twenty cases the flexion of the knee was less than ninety degrees. 
Sixteen of these had complete functional recovery within three months. Two 
failed to return. One had ninety degrees flexion at the end of three months 
and within a year there was a complete return of function, this disability 
was due to an accompanying 
osteomyelitis of the fibula on the 
same side, which was present on 
admission. The last case of this 
group had no degrees flexion at 
the end of three months and com- 
-plete functional recovery at the 
end of a year. This was a re- 
fracture case and was kept in 
plaster twelve weeks. 

There were three cases of out- 
ward rotation. In none was it 
more than twenty degrees. At 
the end of one year it had dis- 
appeai'ed in two cases and in 
the third it persisted. This was 
a boy seven years old with an oblique fracture of the upper third. He had 
tuberculosis of the spine. 

There was one case of bowing at the site of fracture which persisted for 
two years, a Lane plate had been inserted and subsequently removed and the 
limb showed 2 cm. lengthening. 

There were five cases of angulation at the site of fracture on discharge. 
One failed to return, one had corrected itself at the end of three months, two 
at the end of a year, and in the fifth the angulation was still present. This 
was a compound fracture which was discharged with 2 cm. shortening which 
also persisted at the end of one year. 

Two cases showed a talipes equinus deformity. The first was associated 
with a sloughing wound of the calf muscles on the same side. Subsequently 
the tendo Achillis was lengthened and at the end of a year the function 
was restored. The other had an accompanying osteomyelitis of the fibula, 
which was present on admission. At the end of a year the talipes had 
entirely disappeared. 

Five patients were discharged in casts and in three there was no record 
on the history of any disability on discharge. 

End results of the five cases discharged in plaster cases : 
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Fig. ioc. — -Final result three years later, 5 cm. shortening 
caused by premature ossification of the epiphysis. 
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CASK REPORTS 

Case I. — I. M., ten years old; fracture of the neck of the left femur, put in 
plaster spica in abduction and slight inward rotation, home at own risk on seventh 
day, case removed by family physician at seventh week. When seen at home by 
Social Worker, boy limped slightly, but walked without much disability. Refuses 
to return to follow up clinic. 

Case II. — M. K., four years old; supracondylar fracture of femur, plaster 
spica. Home at own risk on third day, case removed in six weeks. Original short- 
ening .5 cm. Returned in three months and one year with no shortening 
or disability. 

Case III. — J. C., ten years old; transverse supracondylar fracture with no 
displacement of fragments, plaster spica. Home on sixth day, case removed at 
clinic at end of sixth week. At end of one year no disability or shortening. At 
end of two years there was 1.5 cm. lengthening. 

Case IV. — I\I. S., one year old; incomplete fracture of lower third of femur, 
light cast, home second day at own risk. At end of year no disability or shortening. 

Cask V. — I. D., one year old; oblique fracture of middle third, plaster case. 

At end of three months no disability or shortening. 

End results of the three cases in which no disability was recorded at the 
time of discharge from the hospital. 

CASE REPORTS 

Case I. — E. G„ five years old; admitted with compound fracture of the skull, 
fracture of right humerus, lacerations about right knee, and a supracondylar 
fracture with no displacement of fragments, treated in Thomas splint. Lacerated 
wound became infected and was Dakinized. Developed measles and transferred 
to isolation ward. Five months later returned to hospital with contracture of knee 
in position of 140 degrees extension. There was forty degrees flexion. 

Case II. — J. S., six years old; multiple contusions and transverse fracture of 
middle of shaft, no shortening. Plaster case. No shortening or disability at the 
end of five months. 

Case III.— -J. Y., two years old; transverse fracture of middle of shaft, Bryant 
frame, home on the third day and treated there in Bryant frame. Returned in three 
months with no disability or shortening. 

Summary , — At the end of one year the ninety-eight cases presenting limi- 
tation of flexion had a full range of motion. 

Of the three cases of outward rotation two were apparently normal at the 
end of this period. 

Only one of the five cases of angulation persisted at the end of one year, 
and the two cases with talipes equinus deformity on discharge were corrected 
at the end of one year. 

CONCLUSIONS 

Fractures of the femur in children are almost invariably followed by a 
good functional result. A satisfactory anatomical reduction is not essential 
for perfect function. 

In our experience children up to the age of six are best treated in a 
Bryant frame. Over six, plaster spica with traction. 
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Suspension treatment in a Hodgen or Thomas splint is not practicable 
except in compound fractures, simple fractures with laceration, or severe 
trauma to adjacent tissues, where the administration of an anaesthetic is 
contraindicated and when skeletal traction is to be employed. 

The majority of cases which are discharged with shortening will be 
spontaneously corrected within one to two years. 

A certain number of cases irrespective of the form of treatment will be 
followed by a lengthening of the fractured side. 

An open reduction is rarely indicated, as skeletal traction will almost 
invariably correct any marked deformity. 
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TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY 

AND OF THE 

PHILADELPHIA ACADEMY OF SURGERY 

Joint Meeting Held January 24, 1923 
Dr. John A. Hartwell, in the Chair 


PERFORATED DUODENAL ULCER AND BLEEDING JEJUNAL ULCER 

Dr. John Douglas presented a young man, twenty-three years old, 
who had had an acute perforation of a duodenal ulcer, July 19, 1921. 
He was operated on eight hours after perforation. A large indurated 
ulcer, situated just distal to the pylorus, had perforated. Because of the 
extensive induration and oedema, excision of the ulcer could not be done 
and closure of the perforation seemed to obstruct the pylorus to such 
a degree that a gastrojejunostomy was performed, a procedure which he 
usually does not follow in the presence of acute perforation. His conva- 
lescence was interrupted by the development of a large subdiaphragmatic 
abscess in the right side which was drained by resection of the tenth rib 
under local anaesthesia. 

On February 10, 1922, seven months after operation, he had a large 
hemorrhage from the bowel, and again on September 10, 1922, a large 
hsematemesis, followed by several tarry stools, causing marked anaemia. 
Radiographic examination at this time showed nothing diagnostic. ' 
October 31, seven weeks later, he had another large hemorrhage from 
the stomach which was repeated the same evening, reducing his red 
blood cells to 1,900,000 and his haemoglobin to 30 per cent. After 
three direct blood transfusions during the next two weeks, it was decided 
to again operate on him as his stools continued to show the presence of 
blood. It could not be decided at this time whether the blood was com- 
ing from his old unhealed ulcer, a new ulcer or a jejunal or gastro- 
jejunal ulcer, although he at no time had complained of the severe pain 
which is usually associated with the latter lesions. His only subjective 
symptoms other than the hemorrhages were occasional gastric discomfort 
and gas pains in the left side of the abdomen and a severe attack of 
diarrhoea a week before his last hemorrhage. 

At operation on November 18, 1922, it was rather surprising to find 
very few adhesions about the pyloric region, notwithstanding the local 
peritonitis, following the perforation, and the subdiaphragmatic abscess. 
The old ulcer showed a very small smooth scar, with no thickening about 
it or the pylorus. Just distal to the site of the gastrojejunostomy was 
an indurated area in the jejunum. While holding up the jejunum in 
order to separate the intestine and stomach at the point of anastomosis 
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this area tore through, revealing an ulcer, evidently at the point of per- 
foration. This ulcer was not marginal, as the continuity of the gastric 
and intestinal mucosa was flawless at all points along the edge of the 
stoma. No non-absorbable suture material had been used in the anas- 
tomosis. The stomach and jejunum were separated and the wounds 
in each' closed with chromic catgut and the abdominal wound closed 
without drainage. Recovery was uneventful and the patient has been 
free of symptoms and has gained twenty pounds since his operation. 
Radiographic examinations, however, during the past few days, show 
that he has a considerable degree of six-hour retention. The patient is 
presented because of the early development of the jejunal ulcer, and the 
severe massive hemorrhages occurring therefrom, although he suffered 
from very little of the pain which is usually a prominent symptom in the 
presence of this lesion. 


PERFORATED DUODENAL ULCER 

Dk. John Douglas also recited the history of a patient eighty-onc 
years old, first seen on October 24, 1922. His gastric symptoms dated 
back only three or four months, during which time he had suffered from 
pain and discomfort after eating, loss of flesh and strength and increas- 
ingly frequent vomiting. Careful questioning elicited no previous his- 
tory of stomach symptoms. Radiographic examination demonstrated an 
advanced degree of pyloric stenosis with a large twenty-four-hour reten- 
tion. There was no defect in the stomach outline indicating carcinoma 
and examination of the gastric contents showed normal total acidity and 
free HC 1 . It was therefore believed, notwithstanding his age, that he 
had a benign stenosis, and as his blood-pressure, blood sugar and blood 
urea and kidney function tests were all remarkably good for a man of 
his age, operation was advised. He was operated on under local novo- 
caine anaesthesia on November 15, 1922. 

At operation the pylorus and first portion of the duodenum were 
found buried in dense adhesions which could not be separated or satis- 
factorily explored under the local anaesthesia, but no mass could be felt 
anywhere in the stomach, nor were the regional glands enlarged. On 
the anterior wall of the pyloric end of the stomach were two small white 
nodules about the size of the head of a pin, attached to the serous layer 
of the stomach wall. These had the appearance of and were believed to 
e carcinomatous implants, secondary to some primary growth, and were 
removed for diagnosis. A gastrojejunostomy was then done. 

e Philological report from these specimens received was u vege- 
table cells in the serosa of the stomach/'* and Dr. F. C. Wood, the 
pathologist informed me that these cells were the so-called “ stone 
e , 5 ■?%' occur in the pulp of pears and some other fruits 

“ on / rescued therr present location as a result of a 

learnpH ™ 01 ^ ar - Sto.nacn or duodenum. The following day it was 
he W1 that two years previously during the summer, 

-utferea trom a severe attack of abdominal pain most marked in 

pain was so severe that he had fallen 
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to the ground and been unable to get up. He received morphine, was 
kept in bed for about two weeks, and then entirely recovered, having 
no stomach symptoms until two years later when his pyloric stenosis 
developed. It is therefore quite evident that he had an acute perfora- 
tion from which he recovered without operation at the age of seventy- 
nine years. The patient is shown because of his recovery from an acute 
perforation without operation at the age of seventy-nine, the occurrence 
of a benign stenosis of the pylorus at the age of eighty-one and the 
curious manner in which the diagnosis of perforation was made. 

PERFORATED DUODENAL ULCER IN A CHILD 

Dr. William A. Downes presented G. J., aged three. ^Admitted to 
St. Luke’s Hospital on December 28, 1922. Discharged January 19, 
1923. Diagnosis : Acute perforated duodenal ulcer. Chief complaint : 
Vomiting and pain in abdomen. Present illness: Began six days ago 
with vomiting. Vomitus at first contained food, and later became bile- 
stained. There was no temperature or pain. All food by mouth was 
stopped and was given nothing but water. On the fourth day was put 
on small quantities of barley water. Vomiting ceased and child seemed 
to be better. About ten o’clock on the morning of the sixth day com- 
plained of a sudden severe pain in the upper abdomen and immediately 
vomited a large quantity of brownish material. Vomiting and pain con- 
tinued during the day, and there was a gradual rise in temperature. 
A blood count showed 12,000 leucocytes, and a polymorphonuclear count 
of 82 per cent. The case was considered a surgical one with a probable 
diagnosis of acute appendicitis. 

Upon admission to the hospital at eight p.m., December 28, tem- 
perature had risen to 102. There was slight rigidity over the entire 
abdomen with moderate distention in the epigastric region. An indefi- 
nite resistance could be felt to the right and above the umbilicus, giving 
the impression of an enlarged liver. A blood count showed leucocytes 
20,000, polymorphonuclears 92 per cent. In view of the rapid change 
in the blood count, increasing temperature and the indefinite mass in the 
upper right quadrant, an exploratory operation was decided upon. Pro- 
visional diagnosis: Acute appendicitis with the appendix situated high 
up under the liver. Mid-rectus incision : Immediately upon opening the 
abdomen a large quantity of bile-stained fluid escaped. The gall-bladder 
was found distended and upon exposing the duodenum a perforation 
about one-eighth of an inch in diameter was found on the anterior sur- 
face just distal to the pylorus. There were no adhesions about the 
perforation and a bloody fluid could be seen escaping from the opening. 
Perforation was closed by purse-string suture of fine chromic catgut 
reinforced by several interrupted sutures. All fluid aspirated from the 
abdominal cavity and wound closed without drainage. ' Convalescence 
uninterrupted. Child was discharged from the hospital on the twenty- 
first day post-operative. X-ray examination made on the seventeenth 
day after operation showed the stomach to be functioning normally. 
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Dr. John Gibbon remarked that in a large perforation closed with diffi- 
culty and where an omental graft is unsatisfactory, or where infolding of 
the ulcer results in obstruction, the artificial stoma is indicated. However, 
if one has observed many perforations from typhoid, one realizes that the 
obstruction from infolding is more apparent than real as shown at autopsy 
or at operation for a second perforation. In the case operated upon within 
a few hours after perforation, it is a question whether gastro-enterostomy 
should be -done. There is a type in which it should not be done and that is 
where the patient is very ill and where prolongation of the operation adds 
greatly to the risk. One of the interesting features of this question is what 
happens to the ulcer after simple closure without gastro-enterostomy. He 
had had occasion to operate upon three patients in whom a simple closure at 
the first operation was done. The interval between operations in these cases, 
sixteen months, nine years, and fifteen years. Each was apparently well after 
the second operation. Without a gastrojejunostomy, nearly all of these cases 
will get well and have no further trouble. Fourteen years ago the speaker, 
in conjunction with Doctor Stewart, reported (/. A. M. A., March 6, 1909) 
twenty-two cases of perforation on which they had operated, and every 
case operated on within eighteen hours got well, and every case operated 
on after eighteen hours, with one exception, died. In late cases it would 
seem more advisable not to do a gastrojejunostomy. 

Dr. George P. Muller thought that the tendency at the present time 
in the non-perforative cases was to excise the ulcer with or without 
gastro-enterostomy; if one was able to operate early in a simple perfora- 
tion then one could practice such excision and not do a gastrojejunos- 
tomy. All writers agree that those cases seen after thirty-six hours will 
die and yet we teach that they are the ones in which we simply should 
open the abdomen and establish drainage; the stomach has no chance to 
empty against the advanced infiltration and oedema, so we ought to be more 
radical in these cases and by doing gastrojejunostomy perhaps reduce the one 
hundred per cent, mortality. The speaker recalled a case which resembled 
the first case of Doctor Douglas. A physician who was operated on in 1914 
for perforated ulcer and on August 22, 1922, had a severe hemorrhage. He 
was given rest and cold treatment, but had another hemorrhage, and after 
transfusion the stomach and jejunum were opened, but no ulcer could be 
found. The gastrotomy was closed and the patient entirely recovered. 

Dr. Eugene H. Pool said that it seemed to be in the minds of some 
surgeons that if gastrojejunostomy could be done in conjunction with closure 
of the perforation, it would insure a permanent cure and prevent future 
symptoms. It is true that a gastro-enterostomy will prevent symptoms from 
subsequent pyloric obstruction ; but, on the other hand, it will add an appre- 
ciable risk, first, of marginal ulcer (2 per cent.), second, a real risk of 
discomfort and functional distress (about 25 per cent.), which attends all 
gastro-enterostomies. Therefore, the policy at the initial operation should be 
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to avoid a gastro-enterostomy, if possible, rather than to do a gastro-enteros- 
tomy, if possible. Gastro-enterostomy should be reserved for those conditions 
mentioned by Doctor Gibbon. When no gastro-enterostomy is done the 
patient should be carefully watched and a gastro-enterostomy made when and 
if indicated. Deferred gastro-enterostomy is apparently necessary in about 
33 per cent, of the cases. 

Doctor Douglas, in closing the discussion, explained that the reason he 
had done a gastro-enterostomy in this patient was because he was certain 
that he had closed the pylorus to such an extent that pyloric obstruction would 
result. He thought that in most of these perforated ulcer cases the patients 
were better off without gastro-enterostomy and agreed with Doctor Gibbon 
that this procedure was rarely necessary. 

HYPERNEPHROMA OF OVARY IN CHILD 

Dr. William A. Downes presented a second case. T. B., aged 
three and a half years. Admitted to St. Luke’s Hospital on May 4, 1922. 
Discharged May 20, 1922. Diagnosis: Hypernephroma of the right 
ovary. Chief complaint: Pain and abdominal distention. Present ill- 
ness : Began about ten days ago, at which time child complained of sud- 
den severe pain in the lower abdomen. This pain lasted about one-half 
hour. A few days later complained of a similar attack of pain, lasting 
about same time. Mother then noticed rapid increase in the size of 
the abdomen, although she thinks there had been some distention for the 
past year. On the day of admission to the hospital, child had a tem- 
perature for the first time which was later explained by the fact that 
measles developed two days after the operation. Mother states that the 
patient has always been considered precocious, acting and talking like 
a much older child. An unusual development of the external genitals 
with the appearance of pubic hair was noted some months before the 
onset of the present symptoms. General health always good. Physical 
examination showed a well-developed and well-nourished child. Head, 
neck, thorax and extremities normal. Abdomen much distended, appa- 
rently containing a large amount of free fluid. A freely movable mass 
about the size of a baseball can be felt to the right and below the 
umbilicus. No tenderness, no rigidity. Provisional diagnosis: Tu- 
bercular peritonitis. 

Operation, May 5, 1922. — Lower right rectus incision. Immediate 
escape of a large quantity of straw-colored fluid. The tumor which 
had been palpated was found to arise from the right ovary and meas- 
ured about 14 x 12 x 12 cm. The peritoneal covering was congested and 
the pedicle gave the appearance of having been recently twisted. Left 
tube and ovary normal. There was no evidence of metastasis in the 
parietal or visceral peritoneum. The pedicle which was about 3 cm. in 
width ligated with No. 1 gut. Wound closed in usual way. Conva- 
lescence complicated by measles. Discharged from hospital on the 
sixteenth day. Condition of child at the present time excellent. 

Pathological Report. — Diagnosis, hypernephroma of ovary. Tube 
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normal. Macroscopical examination: Specimen consists of a tumor of 
the right ovary with tube attached. The surface of the ovary is smooth 
and shining and shows minute cysts as well as diffuse congestion of 
the underlying mass. It measures 14 x 12 x 12 cm., is semi-fluctuating, 
at one end soft, but at the other cellular. On section there are several 
broken-down areas at the cystic end, the cavities being filled with bloody 
serous fluid. About half the mass is yellow, opaque, and consists of 
rounded tumor masses and a slight amount of hemorrhagic stroma. 
The growth has no capsule aside from the ovarian wall. The tube is 
normal. Microscopical examination : Section of the tumor shows a very 
cellular growth in which there are numerous areas of necrosis. No 
ovarian tissue appears in the sections, but a very delicate stroma supports 
the diffuse growth of large cells which are arranged in the form of small 
alveoli without lumen. For the most part, in the better preserved por- 
tions of the tissue, the cytoplasm is either clear or granular, but the cell 
walls are uniformly well defined and the nuclei small, comparatively 
regular and stain deeply. Occasionally multinucleated cells are found, 
but these are usually in the more degenerated portions and suggest invo- 
lution structures. The growth is extremely vascular and contains large 
numbers of sinuses with only a single endothelial support. The growth 
'as a whole strikingly resembles tumors of the adrenal cortex, and it is 
probable that the chromaffin cell furnished an origin for it. Carmine 
stains show scattered but fairly numerous granules of collagen within 
the cells. 

Dr. John Speese alluded to a case which came under his observation a 
few weeks ago. The child, an hermaphrodite, nine days old, was admitted 
to the Children’s Hospital with symptoms of congenital pyloric obstruction, 
for which an exploration was done. The operation revealed a pylorus some- 
what thickened and spastic, the characteristic tumor of congenital hypertrophy 
was not present. Having in mind the possibility of an early stage of such an 
hypertrophy, the serosa was divided over the thickened area. The vomiting 
which had persisted from birth was relieved for several days and there was 
a slight gain in weight. A recurrence of vomiting occurred, however, which 
was uncontrollable, and death resulted one week after operation. The autopsy 
revealed a patulous pylorus; bilateral hyperplasia of the adrenals, the right 
one, adherent to the surrounding tissues, was the size of the kidney, and 
was the tumor felt before operation and erroneously diagnosed as 
pyloric hypertrophy. 

From the clinical point of view the case was regarded as spasm of the 
pylorus and in view of the autopsy findings the condition seems of some 
importance. The connection of adrenal hyperplasia and hermaphroditism has 
been established. The relationship between adrenal disease and such a gastric 
neurosis is of interest, particularly in respect to the experimental work of 
Friedman, who some years ago endeavored to show a relationship between 
the development of gastric ulcer and disturbances in the ductless glands. 
He found that spastic conditions of the stomach musculature were caused by 
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deficiency in parathyroid or epinephrin secretions, or by excesses of one or 
more of the thyroid products. If a true diminution in secretion of the adrenals 
followed disease of the gland in the case mentioned, it is interesting to specu- 
late as to the possible value of the administration of adrenal gland extract in 
cases of this type. 

Dr. Walton Martin said that in regard to the explanation of the increase 
in pubic hair growth, the stimulation of the ovary, due to the presence of the 
growth, would cause this, and referred to the case of a child of five with 
tumor of the ovary, and of a boy of seven with tumor of the testicle, in both 
of whom this phenomenon had occurred, to disappear on removal of 
the growth. 

Dr. Howard Lilienthal did not believe the hair-growing symptom to 
be entirely a sex matter, but that it was connected with some disturbance of 
the adrenal secretion. It is on record that hypernephroma has stimulated the 
unusual growth of hair and this coming on suddenly is one of the diagnostic 
points of the presence of hypernephroma. 

SEPSIS FOLLOWING TONSILLECTOMY 

Dr. Edward W. Peterson showed a child, Martin G., four years 
of age, who had had his adenoids and tonsils removed by another opera- 
tor previous to being seen by the speaker. The patient was allowed to 
go home on the day following the operation and that night was found 
to have a temperature of 104°. There was swelling at the angle of the 
jaw on both sides of the neck. When examined he had a temperature 
of 105 °, was apathetic, somnolent, and decidedly septic looking. The 
general examination was negative except for a dirty looking membrane 
in the tonsillar spaces and a suppurative cervical adenitis, just below the 
angle of the jaw on the right side. Incision and drainage of this abscess 
made no impression on the general condition. For the first ten days 
his temperature was constantly high, ranging from 102° to 106 0 F., then 
it became intermittent and ranged from 97 0 to almost 107°. For forty- 
seven days he had more or less fever. 

While in the beginning the patient was apathetic, somnolent, and 
wished to be left undisturbed, later he was extremely hypersesthetic, 
wakeful, fretful, and cried a great deal. Several times he had severe 
chills. He lost weight and strength gradually and showed a moderate, 
secondary anaemia. Blood cultures were negative. When the sepsis 
reached a subacute stage a transfusion of 320 c.c. of unmodified blood 
was given into the left external jugular .vein by puncture, by the syringe 
cannula method. There was a decided fall in temperature, gain in 
appetite and in strength and improvement in the boy’s general con- 
dition. This lasted for several days, when the temperature began to 
rise again. There developed at this time a hard swelling in the left 
parotid region which gradually increased, until the left eye was closed. 
Later fluctuation could be detected just above and in front of the left 
external auditory meatus. Incision into this mass revealed a periostitis 
of the mandible on the left side just below the articulation. Another 
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transfusion was given at this time. Following the drainage of this focus 
of infection and the blood transfusion the temperature dropped to nor- 
mal and convalescence was rapid, and complete. 

D.r. W. E. Lee said he had recently had a patient who, after very careful 
matching with a number of donors, was transfused by the citrate method 
with 500 c.c. of blood without any immediate reaction. One-half hour after- 
ward, however, he developed a typical anaphylactic protein reaction with high 
fever, spasm of the unstriated muscles, asthmatic symptoms in the lungs 
with involuntary voiding of urine and several bowel movements. This sub- 
sided after one hour, but the man developed acute oedema of the lungs and 
died eight hours after the transfusion. During the reaction the urine was 
examined and no haemoglobin found. The blood showed no haemolysis 
or agglutination. 

Dr. George P. Muller referred to a case he had under his care on whom 
a tonsillectomy had been done under local anaesthesia. One week later a 
swelling appeared on the left side of the neck, which subsided, followed 
by swelling on the right side of the neck, for which he was admitted to the 
hospital. He was very ill with a temperature 103°. An incision was made 
in the neck and an abscess found beneath the jaw and extending under the 
sterno-cleidomastoid muscle towards the posterior triangle. A counter- 
incision was made and Carrel-Dakin irrigation used. The colon bacillus and 
staphylococcus aureus were cultured from the pus. Four days later a second 
collection made its appearance at the lower end of the scapula, and three days 
after this a third collection appeared over the crest of the ilium. Both were 
drained. He was discharged, but two weeks later the left side of the neck 
became swollen and he was readmitted apparently very ill. While walking 
to the ward the man dropped dead. No autopsy was obtained. Regarding 
the use of blood transfusion in chronic septic cases, he has had remarkable 
results in many. 

Doctor Peterson, in closing, said that he had had one transfusion 
experience similar to that of Doctor Lee. A woman with an extreme degree 
of anaemia, having only 740,000 red cells, a leucopenia and a haemoglobin 
of only 10 per cent. Preliminary blood compatibility tests were made and 
found satisfactory. The transfusion was started by the syringe-cannula 
method. With the injection of the first syringeful of blood the patient stated 
that she was dying, became restless and hysterical. The lips and eyelids 
became rapidly swollen and a giant urticaria came out all over the body. 
The transfusion was stopped at once and for the next twelve hours the patient 
was critically ill with temperature, delirium, and showed every evidence of 
a severe anaphylactic shock. She recovered and later several transfusions 
were given without any anaphylactic reaction, and with great improvement 
in the ansemia. 

With regard to transfusion, Doctor Peterson believed that the procedure 
did no good during the acute stage of a sepsis, but that in the subacute or 
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chronic stage, blood transfusions did good through their strengthening and 
stimulating influence, rather than through any special bactericidal or anti- 
toxic properties. 

BILATERAL, MULTIPLE KIDNEY ABSCESSES 

Dr. Edwin Beer presented the following case : J. L;, male, twenty- 
two years old. Admitted Mt. Sinai Hospital, May 1 6, 1922. Dis- 
charged June 23, 1 922. The patient was well until ten weeks before 
admission, when he had a mild infection of the toe. Two weeks later 
he developed an infection of the right index finger, and two weeks later 
he developed a cold in the head, and while in bed an abscess of the scalp. 

At this time he had a temperature for two to three days. Seventeen 
days prior to admission, he developed some pain in the left lumbar region 
with fever of irregular character, and was confined to bed. Since then 
he has had pain in the left lumbar region and tenderness, irregular tem- 
perature, no chills, and no urinary symptoms. 

His physical examination showed a very pale, septic looking patient. 
His general physical condition was negative, but in the left lumbar region 
there was a marked tenderness but no mass to be felt. His blood count 
showed 29,600 white cells with 86 per cent, polymorphonuclears. His 
urinalysis showed a trace of albumen, some casts, and a few white blood- 
cells. Pre-operative X-ray of the genito-urinary tract was not satisfac- 
tory, but showed no stone. Pre-operative diagnosis was cortical abscess 
of the left kidney with possibly perinephric abscess. 

On May 16, 1922, under gas, a left lumbar kidney incision was made 
and a perinephric abscess encountered. The thickened capsule of the 
kidney was turned back and multiple cortical abscesses were incised with- 
out delivering the kidney. The capsule was much thickened and cede- 
matous. In one place the cortical abscesses were so grouped as to 
suggest a suppurating infarct or carbuncle. Rubber dam was placed 
in front and another behind the kidney and a tube between the two sheets 
of rubber. The wound was left wide open. The culture of the 
abscesses showed staphylococcus aureus. From May 17 to May 23 
the wound was irrigated daily and the kidney regularly palpated in the 
wound and several soft suppurating areas in the cortex were broken 
up with the finger. During this period the temperature gradually dimin- 
ished and the patient seemed to be convalescing, when suddenly on the 
23rd his temperature rose to 105°. The wound was then explored with 
the finger and considerable pus evacuated, the kidney being easily 
palpated in the bottom of the wound. There was some urinary leakage 
from the kidney into the dressing. May 24, the next day, the tem- 
perature dropped to normal and it seemed as if the previous day’s digital 
exploration had controlled the situation. Throughout this period the 
urine was clear, showing a trace of albumen, a few casts, and occasion- 
ally a few pus cells. 

May 25 to 26 the temperature again arose. Blood culture was 
negative and tenderness was recognized in the right lumbar region. May 
27 the temperature rose to 103.8° and in the right lumbar region on 
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deep pressure tenderness somewhat more marked. Exploration with the 
finger of the left lumbar wound gave no explanation for the rise in 
temperature, and on May 29 it was decided that the patient, whose 
right kidney area was tender, probably had cortical abscesses in the 
right kidney with some perinephritis. On that day, a right lumbar 
incision was made and the lower pole of the right kidney was found 
necrotic and surrounded with thick green pus ; perinephric tissues were 
thickened and oedematous. The right kidney was decapsulated in situ 
just as the left kidney had been, and multiple abscesses, some as large 
as cherries, were opened bluntly. Drainage with two sheets of rubber 
dam on either side of the kidney and tube between. Wound left open 
without any sutures. After this operation, the wounds on both sides 
being dressed and irrigated daily and rubber dam being withdrawn 
gradually; the patient’s temperature became normal within two weeks. 
During this period several small areas in the right kidney were bluntly 
opened at dressings with palpating finger. From the right wound there 
was also moderate urinary leakage. Beginning the third week the 
patient had sufficiently recovered strength to be out of bed, and on June 
22 — about five weeks after his first kidney operation, he was dis- 
charged from the hospital. 

In addition to the rapid recovery and the open method of treatment 
after decapsulation the most interesting features in this case are the 
apparently metastatic character of bilateral kidney abscesses ; the absence 
of frank pus in the urine in some twenty-three examinations ; and the 
remarkably firm union of both large lumbar wounds which had been 
left wide open without any sutures. Since the operation the patient has 
gained about forty pounds. 

Dr. Charles H. Peck said that although he had seen no case of bilateral 
multiple kidney abscesses, he had seen many cases of unilateral infection of 
the kidney. He considered that Doctor Beer’s case emphasized one point 
and that was that these cases should be treated conservatively. In many 
of them the clinical symptoms will subside without operation. In another 
form abscess of the cortex will form without involving the pelvis or the 
urinary tract, and the urine remains free from pus. These can often be 
treated by local drainage without sacrificing the kidney. Only a small per- 
centage go on to demand nephrectomy, even bearing in mind that the onset 
may be very sharp. With a little patience this violent initial stage will pass 
off and the patient recover. 

Dr. Howard Lilienthal referred to two cases he had had of bilateral 
multiple kidney abscesses which he treated the same as had Doctor Beer. 
The first was the result of a streptococcus infection of the face and the 
patient was in the hospital nine months. His second bilateral case was four 
years ago, a soldier in the American Army, who developed a phlegmon of 
the left arm and from that had lung abscesses and bilateral kidney abscesses. 
He was treated similarly to the first case and got well. 
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Doctor Beer believed that it is necessary to distinguish carefully between 
those cases with pyuria and colon infection and those cases without pyuria 
where the infection is probably due to coccic group of bacteria. In the latter, 
incision of the abscesses with decapsulation, at times resection of the infarcted 
area, and rarely nephrectomy seem indicated; whereas in the colon group 
nephrectomy, except in diabetics whose kidneys apparently are not able to 
take care of the multiple abscesses, is usually contra-indicated. If there is no 
obstruction to the outflow of urine, those cases usually take care of themselves, 
though some require decapsulation and, if stone is present in the ureter or 
pelvis, the removal of the stone may be necessary. The case that Doctor 
Lilientlial referred to, following erysipelas of the face, is a classic example of 
conservative treatment and has been quoted for years in literature. These 
cases of bilateral coccic infections of the kidney are very uncommon. He had 
seen only three similar cases and they were all treated as in the case presented 
with satisfactory end results. 

SPLENECTOMY FOR HAEMOLYTIC JAUNDICE 

Dr. Edwin Beer also presented a child, six years of age ; admitted 
September 22, 1922. Present trouble began one week before admission 
with temperature and vomiting and progressive pallor. On admission, 
spleen five fingers below costal border. The liver was just palpable 
and there was a slight enlargement of the heart to the left, and a general 
adenopathy. Haemoglobin, 43 per cent.; red blood cells, 2,000,000; 
white blood cells, 34,000; increased fragility of red blood cells; blood 
Wassermann negative; urine negative. While in the hospital on Octo- 
ber 24, the patient developed some abdominal pain and icterus. On 
October 31 the temperature went up to 102, and icterus again became 
apparent. On December 12 the patient again had an attack of pain in 
the abdomen with tenderness and again became icteric. On December 
13 the haemoglobin had dropped to 32 per cent., and on December 
17 there was again some icterus. The examination of the blood serum 
for bile showed a positive indirect VandenBergh, which, together with 
the increased fragility of red blood cells plus the enlarged spleen, made 
the diagnosis of haemolytic jaundice. In the stools and urine there was 
an increase of urobilin. As the rest of the family showed no similar 
disturbance, this was apparently a case of acquired haemolytic icterus in 
which there were icteric periods alternating with non-icteric periods. 

Doctor Schwarz, on whose service the patient had been carefully 
studied, transferred the patient to the surgical service, where, on Jan- 
uary 10, 1923, a splenectomy was done under gas-ether through a sub- 
costal incision. The spleen was found to be enlarged - and was removed 
after ligation of the pedicle, abdominal wound being closed in layers 
without drainage. The pathological report from Dr. F. S. Mandlebaum 
is as follows : “ The spleen removed from E. S. measures 11x8x4 cm. 
and weighs 225 gms. The surface is smooth and the vessels at the hilus 
are patent. The cut surface of the spleen is quite succulent and dark red 
in appearance with no visible evidence of fibrosis. The Malpighian 
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bodies appear numerous and considerably enlarged. Smears made from 
the fresh surface show a large number of red blood cells, the usual forms 
of white blood cells and a marked preponderance of lymphoid elements. 
Large numbers of agglutinated blood platelets are also present. Micro- 
scopic examination shows hypertrophy of the Malpighian bodies, marked, 
congestion of the pulp, moderate phagocytosis, and the presence of iron 
pigment in the cells lining the sinuses.” 

The patient has made an uneventful recovery, two weeks having 
elapsed since the operation, and has had an absolutely afebrile course 
since the operation without any return of icterus. Five days after the 
operation, blood examination showed 80 per cent, haemoglobin and 
4,650,000 red blood cells. 

Dr. Charles H. Peck spoke of the satisfactory results from splenectomy 
in haemolytic jaundice. He had operated on three cases in the past few 
years, one a boy of fourteen of the familial type; all have remained quite 
well. A fourth case, of the hereditary type, had cholecystectomy performed 
for gall-stones six years ago without splenectomy and had remained com- 
paratively well without increase of symptoms, but the jaundice persists. 

CHRONIC BILIARY FISTULA 
IMPLANTATION OF SINUS INTO THE STOMACH 

Dr. Howard Lilienthal presented a woman, thirty-one years 
old, operated upon for cholecystitis with gall-stones in 1917, cholecystos- 
tomy and drainage having been performed. After two years of relief 
she began to have deep epigastric pain running to the back. She also 
had a gynecological trouble, for which she entered Mt. Sinai Hospital 
on September 20, 1921, where an amputation of the cervix for a non- 
malignant condition was done. It was intended to remove her gall- 
bladder when she should have recovered from the gynecological 
operation, but an acute suppurative cholecystitis came on two days 
afterward and necessitated a reopening of the gall-bladder without 
delay. This was done by Dr. Harold Neuhof, and by October 27 
things had quieted down and she was ready for her radical operation. 
The external gall-bladder wound was still patent and discharging bile. 
The operation proved difficult, but was finally successfully performed, 
the common duct being incised and a number of stones milked out. The 
choledochotomy was a long one made in the direction of the duct, so 
that the great mass of calculous material and detritus could be expressed. 
Probing of the hepatic duct disclosed more stones which were removed 
as well as possible with the blunt curette. Probing into the duodenum 
was not entirely satisfactory, and, since the operation had lasted about 
an hour, and the patient was not in the best of condition, it was decided 
to terminate the procedure. A closely fitting rubber drainage tube was 
passed into the hepatic duct and held there by a single fine chromic 
catgut stitch. The stools of this patient had never been acholic, so it 
was hoped that when the hepatic tube would be removed the bile would 
again find its way out through the natural channels. This was not 
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the case, however, all the bile escaping at the wound even when the 
tube had been removed. About two months after the operation it did 
not look as if the bile would again find its way through the natural 
channels and it was decided to again operate to close the fistula, a formid- 
able procedure in the presence of the mass of tough and extensive adhe- 
sions at the former operative field. On December 18, 1921, an incision 
was made transversely just above the old scar and continued upward 
in the median line for about three inches. The fistulous opening was 
circumcised, leaving a thin collar of skin and the sinus freed from its 
adhesions. When the stomach %vas reached the implantation of the 
sinus looked so feasible and tempting that it was decided to make the 
experiment. Accordingly a gastrotomy was performed about 2J4 
inches from the pylorus anteriorly and about one-third of the way 
from the lesser to the greater curvature. A straight needle was then 
plunged into the stomach through the greater curvature, carrying a 
piece of thick silk, and this, after traversing the interior of the stomach, 
was led out at the gastrotomy wound which had been made. The silk 
was fastened with a suture tied in a bow-knot to the tough structure 
of the fistulous tract near the skin. Traction upon the silk was made 
outside the puncture where it had entered the stomach. The fistula 
with sinus was drawn into that organ, where it was held by four or five 
chromicized catgut sutures passed through the outer coats of the 
stomach. Further inversion of the anastomosis was then made and 
maintained by suture. Before the last row of sutures was put in the 
end of the bow-knot which had been left outside was drawn upon, unty- 
ing the knot so that the silk could be extracted through its place of 
entrance. To test the imperviousness of the suture line, a stomach tube 
was inserted through the oesophagus and the stomach filled with air, 
while water was dripped over the line of suture. No bubbles escaped. 
The wound was then closed in two layers with drainage by rubber dam. 
Three days later the patient stated that she occasionally brought up 
faintly bile-tinged mucus. A week after the operation, although there 
was no gastric leak, bile appeared for a time at the wound. This leak, 
however, was of short duration, and the wound then healed promptly. 
There was never a trace of icterus, the patient was greatly relieved, and 
she was discharged from the hospital apparently well about two months 
after the plastic operation. 

I 

Dr. John H. Jopson said that a year ago he had presented a case operated 
on for biliary fistula in which he established an anastomosis between the first 
portion of the common duct and the stomach, that had remained in perfect 
health one and one-half years after the operation. Dr. Ellsworth Eliot, in 
1917, read a paper on “ Repair and Reconstruction of the Bile Ducts,” collect- 
ing and analyzing all of the cases on record. Many methods were described 
by different operators in different series. He included at that time eight cases 
in which the hepatic or the common duct had been anastomosed with the 
stomach. A study of Eliot’s paper makes one realize that there is a great deal 
to be desired in the end-results of many of these cases ; attacks of pain and 
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jaundice are frequent in the post-operative histories. The chances of an 
ascending infection of the duct after operation probably increase as one goes 
down the bowel. The anastomosis can be made to the stomach with com- 
parative ease, and there seems to be less chance of ascending infection than 
when the anastomosis is made into the duodenum or lower down in the intes- 
tine. The speaker had once completely divided the duct during an operation 
for cancer of the stomach, and performed immediate end-to-end suture with 
excellent result. The patient remained well after several years. 

Dr. Frank H. Lahey (by invitation) referred to two successful cases 
of transplantation of a common duct fistula into the duodenum. His own 
case was done on October 19, 1922, for a common duct fistula following 
operation for pancreatitis. The fistulous tract was coned out, care being 
taken to leave a thick wall about it to diminish the possibility of slough. 
This was transplanted into the duodenum, sewing a small No. 16 rubber 
catheter inside the fistula to maintain its patency during the healing. The 
abdominal wall was closed without drainage. The stools immediately became 
bile-colored and have remained so up to the present time. There has been 
no return of the fistula. This case was done without knowledge of a similar 
case done nine years ago by Dr. Hugh Williams at the Massachusetts General 
Hospital, who transplanted a common duct fistula into the duodenum and the 
patient, who has recently been seen by Doctor Williams, has remained entirely 
well with bile-colored stools and no return of the fistula up to the present time. 

Dr. John Gibbon brought up the question whether so many persistent 
common duct fistulas would occur if one did not remove the gall-bladder in 
the presence of stone, sand or mud in the common duct. He was convinced 
that it is a mistake to take the gall-bladder out when there is cholangitis. 
If the gall-bladder is left, the common duct can be drained and no fistula 
will follow. The common duct, if drained in the absence of the gall-bladder, 
remains open much longer than when the gall-bladder is present. If the 
gall-bladder is left in the above conditions these persistent fistulce will 
not occur. 

Dr. William A. Downes wished to know the experience of the mem- 
bers with reference to the permanency of a cure in operations for injury 
to the common duct. Six years ago in operating for gall-stones, he acci- 
dentally removed about one inch of the common duct and an end-to-end suture 
was done, which seemed to be very satisfactory. The patient was lost sight 
of, but a few days ago he turned up in the hospital intensely jaundiced. He 
was operated upon, and after freeing the duodenum, which was found adhe- 
rent to the under surface of the liver, a half inch of dense cicatricial tissue 
was found at the site of the injury in the common duct. The cicatricial 
material was excised and a T tube inserted. He is convinced that these cases 
of injury to the duct, no matter how satisfactorily repaired, contract, and that 
this is the usual result. If the duct is injured, he wondered if it would 
not be wise to immediately anastomose the duct to the stomach or duodenum. 
The above case is the only one of injury to the common duct in his own hands, 
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.but he had operated upon four other cases in which the duct had been injured 
and the late results have been satisfactory in only one case. 

Dr. John Douglas answered Doctor Downes’ question to a certain 
extent. About one year ago he showed a patient who had destruction with 
separation of about I cm. of the common duct due to a bad sloughing and 
infection following cholecystectomy for a gangrenous gall-bladder. Three 
months before showing her, he had operated for the repair of the duct. He 
dissected the duct, sutured it together end-to-end and put in a T tube. The 
patient accidentally pulled out the tube within two weeks, but went out of the 
hospital apparently cured. She had remained well up to the time of showing 
her before the society three months later. About two months later she 
became jaundiced and had marked itching of the skin and clay-colored stools. 
She was given medicine to increase the flow of bile and finally the jaundice 
cleared up. That has happened to her three or four times in the past year. 
After acute attacks of pain her symptoms of biliary obstruction disappeared, 
probably due to pressure dilating again the stricture in the common duct, 
which has too small an amount of epithelial tissue lining the point of repair 
not to contract down. 

Dr. Alexis V. Moschcowitz said that he had a very peculiar experience 
within the past two years in connection with biliary fistula which he would 
like to place on record. About two and one-half years ago, he had occasion 
to do a simple cholecystectomy for cholelithiasis. The operation was exceed- 
ingly simple and easy ; in fact, the entire operation did not last half an hour. 
The specimen removed was the gall-bladder filled with calculi and a short 
stump of the cystic duct. The patient did well for three or four days, then 
suddenly jaundice developed which persisted for about one week and ceased 
only after the discharge of a slough from the depth of the wound, whereupon 
a biliary fistula formed. This biliary fistula remained permanent. He reoper- 
ated and found an opening on the under surface of the liver which was 
apparently the hepatic duct. No trace of the common duct was found after 
a two-hour search. He introduced a tube into the opening into the liver 
(hepatic duct), made an opening into the duodenum through which the hepatic 
tube was introduced, and sutured it into place. Again a biliary fistula formed 
which has remained open to date. All the bile is discharged externally, but 
in spite of this she has remained in perfect health and for the present does 
not wish any further operation. In view of the simplicity of the first opera- 
tion, Doctor Moschcowitz is inclined to believe that there was some unrecog- 
nized abnormality in the blood supply to the common duct. It was this 
which caused the sloughing of the duct and the formation of the biliary fistula. 

Dr. George P. Muller three months ago operated on a patient for stric- 
ture of the common duct. The patient had been suffering from jaundice and 
loss of weight, following a previous cholecystectomy. At operation when the 
stricture was dissected out, the stump of the common duct was found to be 
within one-eighth inch of the junction of the right and left hepatic ducts. 
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A T tube was introduced, one end into the common duct and the other end 
split, one-half being placed in the right hepatic duct and the other in the left. 
The ends of the duct were partly sutured and omentum wrapped around the 
joint. The jaundice cleared up and the patient is now in perfect health. 
About four ounces of bile is discharging daily through the tube. The speaker 
said he is afraid to take out the tube. It has been in place three months, 
and sooner or later must come out, but he is fearful of recurrence of 
the stricture. 

Doctor Lilienthal, in closing, expressed his belief that tubes in the 
common duct are apt to cause necrosis and consequent scarring which results 
in the persistent fistula. It seemed to him that these fistuke are much more 
rare now than they used to be when the gall-bladder was left in. With the 
removal of the gall-bladder the common duct is more carefully explored and 
all stones removed. If the gall-bladder is left in there seems to be a more 
persistent fistula than if it is removed. In his case, the fistula transplanted 
into the stomach is a safety valve. If the epithelium should reestablish itself 
in the common duct the bile may run through the natural passage. The opera- 
tion is easy, and in suitable cases it may be well worth trying rather than to 
make a difficult and dangerous dissection. It does not prevent one from 
operating again if it should be thought best to make another attempt to 
reestablish the choledochus. 

OPERATIVE REMOVAL OF BRAIN TUMORS 

Dr. Charles A. Elsberg presented a patient from whom he had 
removed a large endothelioma from the right parieto-frontal region, in 
June, 1922. The patient had suffered from severe headaches and failing 
vision. He recovered completely from the operation and was presented 
perfectly well. 

A second patient from whom he had removed a large endothelioma 
from the anterior part of the left temporal lobe in August, 1922, was also 
presented. The tumor had given her mainly mental disturbances and 
subjective sensations of numbness in the left hand. At the operation a 
large endothelioma was removed from the fronto-parietal region. The 
patient recovered completely and was presented perfectly well. 

Doctor Elsberg also presented a third patient who was seen in 
status epilepticus, and from whom he removed a large endothelioma 
ten days before. Excepting for slight weakness in the right hand, 
the patient had recovered entirely. 

In connection with these cases, all of whom were operated upon 
under local anaesthesia, Doctor Elsberg spoke of its advantages in many 
operations for brain tumor. He also spoke of the difficulties in charac- 
terizing the histological structure of these tumors which were derived 
from the membranes and were usually adherent to the dura. They had 
been called by different names; most often they have been called 
endothelioma, and on account of the diversity of opinion, Doctor Cushing 
has recently taken a backward step in a forward direction by calling 
them meningioma. The tumors can clinically be divided into two 
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groups, those that have a well-marked capsule which is often vascular, 
and those that have a thin or ill-defined capsule. 

Dr. J. S. Rodman stated that endothelioma was the best type of tumor 
of the brain in which to obtain favorable results. One of the difficulties in 
operating for brain tumor is the matter of increased intracranial tension, and 
the speaker asked Doctor Elsberg how he managed cases of hypertension 
and what he thought of intravenous injections of hypertonic salt solution. 
The idea of this is, of course, to decrease brain bulk and Doctor Rodman said 
he had used it in a few traumatic cases, where he believed it to be of value. 
He also asked Doctor Elsberg what he thought of radium and X-ray treat- 
ment in inoperable tumor of the brain. 


PROLAPSE OF THE RECTUM 

Dr. A. V. Moschcowitz presented the history of a patient with 
prolapse of the rectum whom he operated upon three or four months 
ago. The patient had been suffering from symptoms of this prolapse 
for about a year. The case was one, however, of much gravity. She 
was practically bedridden, as only in the recumbent position did the 
prolapsed rectum return to its normal position. The sphincters were so 
stretched and atonic, that they did not give any support whatsoever to the 
rectum. The operation was the one done as a routine measure by 
Doctor Moschcowitz. The patient made an absolutely uncompli- 
cated recovery and was discharged from the hospital three weeks 
after operation. 

Dr. George P. Muller had done this operation five times, the first 
two in 1914 and the third in 1915. The others had been done more recently. 
As far as he knew no patient has had a recurrence, and the condition of the 
earlier ones is known. The only objection to Doctor Moschcowitz’s operation 
is that it is very hard to perform ; it is difficult, especially in the male subject, 
to keep the intestines sufficiently out of the way to place the first purse- 
string suture. 

Dr. William John Ryan said that the first case he operated on was 
five years ago and he saw the patient three years afterward, and there had 
been no recurrence. In two other cases operated on two years ago, there 
was no recurrence one and one-half years later. A technical difficulty men- 
tioned by Doctor Muller can be overcome by anaesthetizing the patienHn the 
Trendelenburg position. When the abdomen is opened it will then be found 
that the intestines have gravitated upward and can easily be packed out 
of way. 
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INTRAUTERINE PERIOSTEAL SARCOMA OF THE HUMERUS 


Dr. Walter A. Sherwood presented a female child, born in May, 
1920. Forceps delivery. At birth it was noticed that the left arm 
was swollen considerably beyond the normal contour. The physician, 
assuming that the arm had been broken, had an immediate X-ray made. 
It was reported that there was a fracture in the mid-portion of the shaft 
of the humerus and that a large callus formation was present ; the con- 
dition was therefore interpreted as an intra-uterine fracture. 

The swelling, however, steadily progressed, and so rapidly that the 
mother stated that she could notice a daily increase in size. There were 
no other symptoms or abnormalities. The child was admitted to the 
Brooklyn Hospital when three weeks old. Except for the local tume- 
faction, the infant was in good physical condition ; the movements of the 
arm were not restricted. There was no elevation of temperature or 
pulse-rate and no evidence of inflammatory reaction. Over the left arm 
was a large, firm, fusiform swelling extending from the elbow almost to 
the shoulder and having a maximum diameter of about three and one- 
half inches. (Fig. 1.) The overlying skin was bluish in color, tense, 
and at its most prominent part the tumor seemed to be semi-fluctuant. 
An X-ray made at the time of admission showed the fracture before 
mentioned, together with the shadow of a tumor and considerable callus 
at the site of fracture. An exploratory incision was considered advisable 
for diagnostic purposes; this revealed friable tissue which bled so 
profusely that it was necessary to tampon the wound. A section of 
tissue removed was reported as sarcoma, the exact histological nature of 
which could not be determined. The character and rapidity of the 
growth were such that amputation seemed imperative, and three days 
later a disarticulation at the shoulder joint was done. Wound healing 
was prompt and post-operative convalescence was rapid and satisfactory. 

It is now two years and seven months since the child left the hos- 
pital and during this period the patient has been carefully followed and 
examined at regular intervals. The growth and development of the child 
have been normal and at no time has there been any evidence of local 
recurrence or remote metastases. 

The interesting features of this case are: First. — The apparent intra- 
uterine origin of the growth. Second. — The question of the pathology. 
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Any case reported as living for more than a year without recurrence or 
metastases following operation for periosteal sarcoma of long bones 
immediately casts suspicion on the accuracy of the pathological studies 
and reports. The gross specimen and numerous sections were carefully 
studied by our own staff and particularly Doctor Denton and sections 
and photographs were also submitted to Doctors Ewing and Bloodgood. 
Herewith is appended the opinion of Doctor Bloodgood, dated February 
5, 1922: 

“ X-ray. — Shows a tumor shadow surrounding the lower two-thirds 
of the shaft of the humerus, extending over the elbow and upper third 
of radius and ulna. We can see new periosteal bone along the lower half 
of the shaft of humerus, extending into the tumor, and lighter shadow of 
the marrow suggests tumor infiltration. The photograph of the speci- 
men (longitudinal section) shows a huge periosteal mass, with cystic 
areas, discolored by blood. The tumor is opaque white. (Fig. 2.) 

“ In the section sent me I can see tumor tissue invading fat, and 
separated from the epidermis by derma and fat. The tumor is some- 
what circumscribed by dense fibrous tissue stroma, apparently fascia. 
Islands of fat are seen throughout the tumor. Also cavity formation, 
lined by tumor cells, containing desquamating tumor cells. The tumor is 
pretty homogeneous, cells larger than lymphoid cells, roundish, of differ- 
ent shapes, the so-called oat-cell predominating. 

“ Stroma. — Even in the densely cellular areas, the cells are embedded 
in a stroma which stains lightly with eosin. In other areas the cells 
are more separated by this stroma, giving it a myxomatous appearance, 
but no typical myxoma. There are numerous blood-vessels throughout 
the tumor, with thin walls, and some with thick, fibrous walls. I see no 
giant cells, no cartilage or cartilage cells; no bone. I do not know 
whether we could call this a primary osteogenetic tumor. It could easily 
be a primary tumor of the soft parts invading bone. For practical pur- 
poses it is to be classed with periosteal sarcoma. 

“ Doctor Denton’s report on the gross appearance of the arm is that 
it presents a large globular swelling in the bicipital region, which extends 
on to the upper forearm. The swelling measures 7.5 cm. in the antero- 
posterior diameter and 5.5 cm. in the lateral. On the anterior surface 
there is a recent incision through the skin, 4 cm. long, opening directly 
into a cavity, 3.5 cm. deep. This cavity contains old blood clot mixed 
with disorganized tissue. The surrounding skin is purplish in color. 
Cross section of arm reveals a large tumor mass anterior to humerus. 
The outer surface has a grayish-yellow hue and shows a mottling of 
many large and small hemorrhagic areas, some of which are semi-cystic. 
The growth is attached to the periosteum around the middle third of 
the humerus, where there has been a fracture, now united, and pre- 
senting well-marked callus formation. It would seem that the tumor 
had originated about the site of fracture. The remainder of the 
humerus appears normal. The forearm is flexed to a right angle. The 
ulna is slightly bowed. 

“Microscopic Examination, — Sections show the tumor to be com- 
posed of closely packed, short, fibroblastic cells with relatively little inter- 

773 





RESECTION OF STOMACH FOR ULCER 


veiling collagen. Hyper chromatic nuclei and mitotic figures are fairly 
numerous. No giant cells observed. The neoplastic tissue infiltrates 
muscle, nerves and fat. Portions of the growth in proximity to the 
large cavity noted in gross show extensive necrosis and leucocytic infil- 
tration. In this vicinity and elsewhere large areas of hemorrhage are 
present. The tumor is probably derived from the periosteum.” 

This case may be classed as a true periosteal sarcoma of intra- 
uterine origin and is presented as such. It has been reported to the 
Codman Sarcoma Registry (number 68) by Dr. J. H. Long, who with 
the reporter has been jointly interested in the surgical care, pathological 
study and post-operative observation of the patient. 

RESECTION OF STOMACH FOR ULCER 
- IMMEDIATE FEEDING WITH DUODENAL TUBE 

Dr. Hermann Fischer presented Mrs. M. M., age forty-nine years, 
admitted to the Lenox Hill Hospital, December 27, 1922. Chief com- 
plaint, pain in abdomen and loss of weight for last two months. At that 
time patient began to have sharp pain in the upper part of the abdomen 
and on the left side. Frequently this pain would come on shortly after 
eating. Nauseated but seldom actually vomited. These symptoms have 
become increasingly severe. She derived some benefit, but had lost 
20 pounds. Physical examination showed tenderness in the epigas- 
trium, but no palpable masses. No other abnormalities. Fluoroscopic, 
combined with rontgenological examination, reveals a distinct hour-glass 
stomach due to ulceration on the lesser curvature. 

Operation, December 30, 1922. — Median incision from ensiform to 
umbilicus. On opening the abdomen very extensive and broad adhesions 
were found, running from the free border of the liver to the stomach 
and from there on to the anterior abdominal wall. The adhesions were 
so dense and extensive that the whole anterior surface of the stomach, 
including the gall-bladder, were concealed by them. After freeing the 
organs from these adhesions it was found that we had to deal with a 
large hour-glass stomach, caused by a penetrating ulcer, situated half- 
way between the pylorus and the cardia. Remembering that in hour- 
glass stomach multiple ulcers in the pyloric region of the stomach often 
occur, he decided to resect the entire pyloric portion. A resection after 
Billroth was done. 

In his gastro-intestinal work, he was always very much impressed by 
the difficulty of feeding these patients after the operation. Although he 
had never hesitated to administer small quantities per mouth as early 
as four hours after the operation, their suffering from thirst was not 
materially relieved, as the quantities one darecl to give were of neces- 
sity small. In a good many cases nausea and vomiting also interfered, 
hypodermoclysis and Murphy drip do not alleviate the thirst of the 
patient, who is always more or less dehydrated and emaciated. Tiiese 
methods of artificial feeding often add considerably to the discomfort 
of the patient, whose nervous system and whose whole constitutional 
resistance has been severely tried by an operation of such magnitude. 
He therefore decided to feed these patients immediately, by the introduc- 
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tion of an Einhorn duodenal tube into the jejunum. This was done in 
the following manner: After the posterior walls of the stomach and 
the duodenum were sutured together and before the anterior sutures 
were introduced, an assistant introduced N a stomach tube through the 
mouth. After the stomach had been emptied of some fluid which had 
accumulated during the operation, the clamps were removed from the 
stomach. The tip of the stomach tube was now caught by a pair of 
forceps and drawn through the wound. An Einhorn tube was now 
inserted into the eye of the stomach tube and fastened there by a silk 
suture and both tubes were withdrawn through the mouth. The end 
of the Einhorn tube was secured to the cheek of the patient and its tip 
which projected through the stomach wound was guided into the duode- 
num and pushed down into the jejunum for about two feet. 

The anastomosis was now completed and the patient was given imme- 
diately one ounce of whiskey and three ounces of water at blood tem- 
perature. Four hours after the operation regular two-hourly Einhorn 
feedings were given with enough water in between the feedings to 
allay thirst. The tube was withdrawn on the eighth day and a semi- 
soft diet allowed per mouth. During the whole time the patient felt 
very well, had no thirst, no vomiting, no nausea, in fact, suffered no 
inconvenience at all after the operation. The usefulness and simplicity 
of this method of immediate feeding is quite obvious. The first report 
of the use of this method is by Anderson (Annals of Surgery, 
May, 1918). 

Dr. Richard Lewisohn said that in penetrating ulcers of the lesser 
curvature direct anastomosis (Billroth I) is not difficult if the stomach is 
freed extensively. It is remarkable to what extent both the stomach and 
duodenum can be mobilized after careful ligation of the vessels. Haberer 
has performed Billroth I in cases where more than two-thirds of the stomach 
was removed; yet it was possible to bring the two ends together without 
tension. Haberer has performed a few hundred Billroth I for gastric and 
duodenal ulcers with a remarkably low mortality (4 to 5 per cent.). 

Dr. DeWitt Stetten spoke of a tendency in Europe to return to the 
Billroth I type of operation. In addition to Haberer, Schoemaker of the Hague 
is doing this operation, for which he has devised a special clamp for the 
resection and reconstruction of the lesser curvature. During the past sum- 
mer, Doctor Stetten had the opportunity of seeing Schoemaker, with whom 
he discussed the question and whose statistics he had the opportunity of 
inspecting, Schoemaker’s mortality was about two percent. It is generally 
conceded that the functional results after the Billroth II operation have not 
been entirely satisfactory. Hence the tendency has developed to attempt to 
reconstruct, as far as possible, the normal anatomical relationship between the 
stomach and duodenum after resection. Doctor Stetten has been waiting 
for a case in which to apply the Schoemaker clamp, but has as yet not suc- 
ceeded in finding one in which he could sufficiently mobilize the stomach for its 
application. He believes, however, that in suitable cases the Billroth I opera- 
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tion should in some way or another be attempted and that the results ought 
to be more satisfactory in the end than the usual posterior gastro-enterostomy. 

Doctor Fischer, in closing the discussion, said that he showed this case 
as a successful example of post-operative feeding with the Einhorn duodenal 
tube, and was sorry that this phase had not brought out some discussion. 
He has done the Billroth I several times with good results. In this case he 
had no difficulty at all. It was not necessary to mobilize the duodenum 
as the parts came together rather easily. There is no doubt that in all those 
cases where one can establish the outlet of the stomach at the proper physio- 
logical point, this method is best. 

PRIMARY ULCER OF THE JEJUNUM 

Dr. Hermann Fischer also presented the case of a female, age 
forty-two, who entered the Lenox Hill Hospital on May 23, 1922, for 
the relief of (1) intermittent epigastric pain, (2) dyspnoea, (3) profuse 
night sweats, and (4) slight hoarseness. Present Illness. — For the past 
year, over long and irregular periods, the patient has had attacks of 
tight constricting epigastric pain, originating in the pit of the stomach 
and radiating along both sides to the back. The attacks of pain last 
from two hours to five days. No definite relation to meals can be found. 

No vomiting. During the past two years there has been vertigo, palpi- 
tation and chills at irregular times. Her preceding history is 
quite irrelevant. 

Her physical examination was conducted with the utmost care and 
thoroughness. The only positive findings were occasional extra systoles 
and a faint systolic murmur at the apex of the heart not transmitted. 
Red blood-cells, 2,770,000; haemoglobin, 55 per cent.; white blood- 
cells, 5000; polymorphonuclears, 76 per cent. ; lymphocytes, 24 per cent., 
no atypical cells; blood-pressure, 110/50; blood, Wassermann, nega- 
tive to both antigens; blood group, No. 1 (for transfusion) ; stools, no 
parasites (guaiac test not done) ; urine normal. Fluoroscopic, combined 
with rontgenographic examination, revealed no defects in the outline 
of the stomach or first portion of the duodenum that would indicate 
ulceration or malignancy; gall-bladder negative. She remained in the 
hospital until June 6, about two weeks. She was on soft diet, was 
kept out of doors in the sunshine as much as possible, and received 
Blaud’s pills 2 t.i.d., and Fowler’s sol. m.v. t.i.d. a.c. She left feeling 
improved. A repeated blood count showed practically the haemoglobin 
percentage and red blood-cells, and was discharged with the diagnosis 
of a secondary anaemia of unknown origin. 

On August 25, about two months later, she returned complaining 
of gradually increasing weakness with dizziness, palpitation, dyspnoea, 
cyanosis and also paleness after exertion. Also had a “ light feeling ” 
in head after exertion. Her pain now was in the right loin. This pain 
was a new development. It originated in the right loin, radiated to the 
right scapular region and was worse at night. Physical examination as 
before was almost entirely negative. Three X-ray examinations were 
made. The first suggested gastroptosis, and a questionable diverticulum 
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of the sigmoid. The second with a barium clysma raised suspicions of 
malignancy of the caecum and the ascending colon by a break in the 
barium shadow in the ascending colon. The third did not reveal the 
same deformity, and that diagnosis was recalled. Stools. — Daily exami- 
nation revealed blood to be present, no parasites. Red blood-cells, 
1,600,000; haemoglobin, 25 per cent. Blood transfusion was done 
August 27. On discharge the red blood-cells, 2,800,000; haemoglobin, 

34 per cent. Discharged on September 23, improved, with diag- 
nosis unchanged. 

During the following month her stools still showed blood, she lost 
four pounds in weight, had no appetite, no pain, and her anaemia 
increased. She was advised to return, and on October 4 was admitted 
to the surgical ward on Doctor Fischer’s service. On October 8 she 
was transfused with 550 c.c. of blood. The next day an exploratory 
laparotomy was done by Doctor Fischer. 

Operative Procedure . — A long median incision from ensiform almost 
to pubes was made. The exploration of the large gut, stomach, gall- 
bladder and other organs revealed no macroscopic pathology. At the 
duodeno- jejunal junction an induration of the wall of the jejunum 
was found, about the size of a quarter. The wall of the gut was 
irregular, very much thickened and oedematous. The serosa of the 
intestine was scarlet red and covered with a few flakes of fibrin. This 
oedema and inflammatory thickening was also noted in the root of the 
mesentery and above the intestine in tlife mesocolon. The retroperitoneal 
portion of the duodenum was also implicated in the process. The diag- 
nosis of a primary ulcer of the jejunum was made and it was decided to 
do a retrocolic duodeno-jejunostomy. The descending portion of the 
duodenum was mobilized after Kocher, pulled through a hole in the 
mesocolon and anastomosed with the jejunum about 25 cm. below the 
seat of the ulcer. During the first forty-eight hours there was consider- 
able vomiting which was finally relieved by gastric lavage, thereafter 
a smooth convalescence. She still has blood in her stools. Blood 
examination showed the following: Red blood-cells, 2,560,000; haemo- 
globin, 35 per cent.; at her reexamination on February 11, 1923, but 
all her pain and discomfort and the anorexia from which she suffered 
have disappeared. She has gained about ten pounds. 

Dr. William A. Downes said he would be interested in the future of 
this case. In doing an exploratory operation recently he had the misfortune 
to overlook an early carcinoma of the jejunum. The growth was about three 
inches beyond the duodeno-jejunal angle. The patient later returned and 
died in the hospital. This growth was found at autopsy. Symptoms were 
those of hemorrhage. When indicated duodeno-jejunostomy is an operation 
of great value. 

Dr. DeWitt Stetten had seen an autopsy in a case similar to the one 
mentioned by Doctor Downes. The patient had been slightly jaundiced and 
had been turned over to him for operation, with the diagnosis of either 
duodenal ulcer or cholelithiasis. The night before the patient was to be 
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operated on, he had a very severe gastric and intestinal hemorrhage. The 
operation was postponed. Unfortunately, this was before the days when 
transfusion was commonly practiced. The patient, on the following day, 
had another very severe hemorrhage and died before anything could be done. 
Autopsy showed an extensive carcinoma of the transverse portion of the 
duodenum extending up to the duodeno-jejunal junction. Doctor Stelten 
feels that possibly Doctor Fischer’s patient may be suffering from a 
similar condition in spite of the temporary improvement after the 
duodeno- j ej unostomy. 

Doctor Fischer, in closing, said that he did not consider this patient 
cured. She still has small amounts of blood. But her haemoglobin is 35 per 
cent, and she has gained ten pounds in weight, so she is improved. He was 
not sure of the non-malignancy of the condition in this case, although its 
appearance was that of a simple ulcer. 

PULMONARY LIP FISTULA 

Dr. Willy Meyer showed a man who had been well until twenty- 
four years of age when, without any apparent reason, without having 
passed through a nasopharyngeal operation, pneumonia or influenza, he 
developed a lung suppuration of intense character with extremely foul 
and massive sputum, and was declared to be tubercular. He went to the 
mountains for a long time. There he developed an external abscess 
which was opened. Conditions did not improve. He came under the 
reporter’s care in the fall of 1916, much run down and daily expectorat- 
ing large amounts of foul sputum. Under local anaesthesia a piece of rib 
was resected, establishing better drainage. The exploring finger entered 
a large and deep cavity within the lung. Having seen lasting benefit 
result from prolonged drainage and thorough ventilation, the skin was 
stitched to the borders of the opened lung in order to produce a lung lip 
(pulmonary lip) fistula. The patient continued to expectorate large 
amounts of sputum for a little while. He was given oxygen inhalation 
through the wound and made to breathe through it. About two weeks 
after the operation, the odor had completely disappeared. The left 
arm, that had become tied down to the chest by the inflammation of the 
pectoral muscles in consequence of the extra-pleural suppuration, had 
been freed by dividing the muscles at right angles to their fibres during 
the operation. Now he has what one might well call “ a burned-out 
crater ” in the lung ; the probe goes down for three inches into a large 
irregular cavhy, wide open in all directions. He has no more expectora- 
tion and is well and happy, holds an important position, rides the bicycle 
and plays tennis. I advised him to be careful not to take a full bath ; 
but recently he forgot this and while in the bathtub leaned back and 
the cavity filled with water. He leaned sideways quickly and the water 
ran out. 

The case represents a principle. It proves that in these extremely 
run-down patients who cannot stand lobectomy one can still help by 
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making a thorough incision and unobstructed drainage with ventilation 
of the lung to the surface, not allowing the wound to heal by letting scar 
form around the opening (lip fistula). This patient is'entirely well 
six and a half years after the operation and has full use of his arm. 
Lately he developed a slight hemorrhage through the wound subsequent 
to mental excitement. Direct inspection with the thoracoscope (pul- 
monoscope) shows below a projecting portion of the irregular crater a 
whitish crust, evidently adherent to an ulcerated surface, the other 
parts of the cavity being healthy, moist and glistening. 

SARCOMA OF THE CLAVICLE 

Dr. John F. Erdmann reported a case of sarcoma of the clavicle, a > 
male, sixty years of age, who was struck on the left clavicle by a flying 
piece of machinery about the latter part of September, 1922. The patient 
was observed for a period of thirteen to fourteen weeks. When he came 
to Doctor Erdmann’s service at the Post-Graduate Hospital, he pre- 
sented a tumor about the size of a small peach in the mid-portion of the 
clavicle, extending downwards and upwards each way about two to three 
fingers’ breadth. The doctor who was in attendance aspirated the tumor, 
thinking that it was a hsematoma. Nothing but blood was found. Close 
examination presented no cells of a malignant nature. Observation was 
made for another week, during which time the growth increased in size. 

An X-ray showed a multi-fracture with a question of osteosarcoma. 
The second, much clearer X-ray within a week, presented all of the evi- 
dences of osteosarcoma. A complete enucleation of the clavicle was 
done January 13. At the present time, February 14, the wound 
is thoroughly healed and the patient has practically complete function. 
Pathological report is that of cystoblastic sarcoma. Doctor Erdmann 
states that this is the second sarcoma of the clavicle which he has 
removed in a period of five years. The first was a patient twenty-one 
years of age. 

Dr. Frank S. Mathews said he had recently removed a clavicle for a 
solid central tumor of its outer end, which had not broken through its bony 
capsule. The pathological report was myeloma ; there was no evidence at the 
time, however, of its being the well-known generalized myeloma. Six months 
after the operation the patient developed multiple tumors in the skull, the 
opposite clavicle and humerus, and died. The case was unlike ordinary bone 
sarcoma in that the recurrence selected bone rather than lung. 

Doctor Erdmann, in closing, said that he expected to use radium and 
X-ray in this case but did not know what good would be obtained from it. 
He feared there was something more than adhesive or cohesive there.. No 
consideration had been given to the use of Coley’s serum on account of 
the findings. 
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ISCHAEMIC FAT NECROSIS 

Dr. Charles E. Farr read a paper with the above title, for which see 
page 513, Annals of Surgery, vol. lxxvii. 

Dr. Burton J. Lee said that there had been five cases of traumatic fat 
necrosis of the breast in five years at the Memorial Hospital. The first had a 
complete amputation for supposed carcinoma, but no carcinoma was present in 
the pathological specimen. There are always giant cells and large syncytial 
cells lining the large spaces containing confluent fat. Having encountered this 
first case, Doctor Adair and he were on the lookout for others, and during the 
last four years had encountered four other examples of this condition. In all 
there was a definite history of trauma. Three had had a hypodermoclysis 
beneath the breast and the tumor was located at this site. More recently a few 
surgeons had sent the speaker reports of other cases. Doctor Bloodgood had 
a case in which amputation had been done for carcinoma, which showed the 
typical picture of traumatic fat necrosis. Up to the present time there are 
eight cases which are definitely proven to be traumatic fat necrosis. In the 
'Breast Clinic at Memorial Hospital the percentage of traumatic fat necrosis 
to primary carcinoma of the breast is four per cent. Doctor Lee believes that 
a more thorough pathological search will not infrequently show a small 
proportion of presumable carcinomata of the breast to be really cases of 
traumatic fat necrosis. 

,Dr. DeWitt Stetten said that the matter of fat necrosis was first called 
to his attention shortly after the appearance of Doctor Lee’s paper by a woman 
who had a typical breast tumor with puckering and adherence of the skin. 
There was an indefinite history of trauma. The skin was slightly reddened 
and had an infiltrated appearance, which, however, is not infrequently seen in 
carcinoma. With Doctor Lee’s paper fresh in his mind, he excised this tumor 
for examination, and it was found to be a mass of infiltrated fat having the 
appearance of having been hardened in formalin. The microscopical exami- 
nation showed it to be a traumatic fat necrosis. Shortly after this experience 
he saw another case of a tumor in the femoral region which was variously 
diagnosed as neoplasm, femoral lymphadenitis or saphenous thrombosis. 
There was no history of antecedent trauma or infection. The mass was 
excised and found to be a fat necrosis with typical inflammatory reaction, 
showing numerous foreign-body giant cells. The interesting feature in this 
case was that after the wound had healed, an indurated reddened area devel- 
oped at the inner side of the scar. This area eventually opened, exposing 
a fat slough down to the fascia, in appearance very much like that of the 
necrosis which has been noted after the subcutaneous injection of salvarsan. 
Although there was no luetic history and previous Wassermanns had been 
negative, a later Wassermann was 4 plus and the patient was put on rigid 
antiluetic treatment, under which the wound fin all)- healed after some 
eight weeks. 
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Dr. Alexis V. Moschcowitz said that he liked the word ischaemic in 
contradistinction to traumatic fat necrosis. He had seen a few cases, which 
were due to the too energetic application of ice bags to the abdomen. On 
operating on them a definite necrosis of fat was found. 

• Doctor Farr, in closing, said that there have been a number of cases of 
fat necrosis following operation and he has seen cases where the skin and 
aponeurosis healed, but there was degeneration of the fat, and this is pre- 
sumably fat necrosis. In preparing this paper the speaker looked up several 
hundred references and found four or five cases of undoubted traumatic 
fat necrosis, and found that one man had succeeded in reproducing the 
condition in a cat. 
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TREATMENT OF TRAUMATIC SYNOVITIS 

Editor Annals of Surgery : 

Sir: 

I was greatly interested in Dr. Clarence A. McWilliams’ paper in the 
Annals of Surgery, vol. lxxvi, No. 6, p. 677, and would like to offer an 
improvement in the treatment he there advocates which has been found of 
advantage in a very considerable number of cases by me. I quite agree 
with him that immobilization, plaster-of-Paris, splints, and even elastic knee- 
caps, are all an abomination, and relatively noxious in the order named. The 
point in which I would join issue with him, however, is the question of aspira- 
tion. In many cases of hsemarthrosis, I believe aspiration is uncalled for, 
as long as immobilization is avoided. 

I believe two main causes exist for the prolonged convalescence or incapa- 
city, formerly so common in these cases. First, the extreme atrophy of 
the extensor muscles of the thigh, and secondly, the custom of putting these 
patients to walk as a first exercise of convalescence. The first of these is 
efficiently prevented by allowing the patient to make as much active movement 
as he can without pain. In a word, active mobilization of the joint in bed. 
The second is avoided by giving the patient a series of exercises of gradually 
increasing strain, so that he is led by easy stages to indulge in walking and 
all the other functions of the joint. 

The following is a brief outline of the treatment. The patient is put 
to bed without any confining apparatus, no icebags or local applications of 
any kind are applied. He is told to extend and flex the knee as much as he 
can without pain, and as often as he can. The effusion disappears much more 
rapidly than when confining apparatus or splints are used, and atrophy of the 
muscles does not appear. Aspiration is only done when, obviously due to 
rupture of a large vessel, the tension becomes extreme, and if aspiration be 
done, not immediately, but two or three days after the occurrence of the 
traumatism, the hemorrhagic effusion does not recur. Pure synovial tension 
never exceeds the limits of safety, and quickly disappears. 

When the fluid has disappeared, generally in the course of a week or so, 
the patient is directed to sit on the edge of his bed, or on a table, in such a 
way that his legs dangle, and he is instructed to make flexion and extension 
movements as often as he can, the latter as forcibly as he can. In a day 
or two he can do these thousands of times, resting when either tiredness of 
the muscles (extensors) or the appearance of pain indicates to him to desist. 
As his power increases, weights of from one to two kilos are attached to 
his foot to increase the effort, and in about a week more he may be allowed to 
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put his foot to the ground. Walking at first is done tentatively, and increased 
as he regains his power, and generally at the end of twenty days from the 
date of injury he will be up and about all day. 

Robert E. Hallahan, M.D., 

Buenos Aires, Argentina. 

GONOCOCCUS MYOSITIS 

Editor Annals of Surgery : 

Sir: 

In the Annals of Surgery of December, 1922, there appeared a com- 
munication of Wm. J. Fulton, of Baltimore, under the caption “ Gonococcus 
in Arm Abscess.” I quote therefrom : “ The following case is reported because 
the appearance of the gonococcus in the ordinary abscess or sinus has been 
rarely if ever recorded in literature.” 

I beg leave to submit that I have reported an abscess of the muscle of the 
arm under the caption “ Gonorrhoeal Myositis ” in The American Journal of 
the Medical Sciences, July, 1901, citing four other instances of the finding of 
the gonococcus in the soft parts. Furthermore, in the 6th Ed. Finger (1905), 
Die Blenorrhoea der Sexual Organe, a description of blennorrhagic myositis is 
offered with additional cases and commented to be “not altogether a rare 
complication,” in support of which I refer to additional instances of Becker, 
Decousse and Harris and Haskel, all reported in Jahresb. d. Urogenital 
Apparat., 1905. 

In my own cases as well as the others the gonococcus could not be recov- 
ered from the pus upon culture, though in other respects it behaved tintorially 
Gram-negative and appeared morphologically as does the gonococcus. Doctor 
Fulton reports like experience. 

The foregoing are instances of metastatic infection of the gonococcus. 
Against these the correspondent’s case merits signal consideration as instanc- 
ing a cellular abscess "in loco ” by direct inoculation of the gonococcus. 

Martin W. Ware, M.D., 

New York City. 

PREVENTION OF FAT NECROSIS IN INCISIONS 

Editor Annals of Surgery: 

Sir: 

In wounds that do not heal by first intention fat necrosis is, in many 
instances the first phenomenon observed. It is felt that this is the direct 
cause of failure to obtain primary union, in many cases. 

How does fat necrosis occur and what are its consequences ? The following 
statements are evident: (a) fat is seriously traumatized very easily and is 
inevitably traumatized in all surgical operations; (b) it is the least resistant 
tissue to infection; (c) has very little power of absorption; (d) hsema- 
tomata are best prevented by close approximation of living tissues ; (e) exces- 
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sive use of ligatures is harmful; (f) healing is retarded by the presence of 
foreign bodies. 

When an incision is made the fat is severed ; large blood-vessels are clamped 
and tied, smaller vessels are controlled by sponge pressure, application of hot 
wet towels or sponges ; retractors, towels or sponges are applied against the 
layer of fat. When one realizes that fat is constituted of a network of con- 
nective tissue holding cells of fat, which are very friable and easily dissolved, 
it is not difficult to appreciate that a portion of the cut edges of the layer of 
fat will be dissolved, the amount corresponding to the amount of trauma to 
which it has been subjected. It is also easily appreciated that oozing of dis- 
solved fat in the wound will continue after the wound is closed, because haemo- 
stasis and trauma have deprived the superficial fat of its vitality. This favors : 
(a) hemorrhage by greasing the cut ends of the capillaries and smaller blood- 
vessels ; (b) prevents the immediate early healing of the approximated tissues ; 
(c) and causes accumulation of fluid fat and blood at the bottom of the 
wound. Thus, owing to the low resistance of fat to infection, its poor power 
of absorption, presence of catgut, moisture and heat, we have an excellent 
medium for the growth of microorganisms. 

In practically all clean cases and in many infected ones fat necrosis can be 
prevented by the following simple procedure: after muscles and fascias are 
sutured, the cut edges of the fat from the skin to the fascia are cut with the 
sharpest knife obtainable, so that a strip of fat of the thickness of about three 
to five millimetres is cut away as cleanly and rapidly as possible and the 
wound is immediately closed. In this manner we have shaven off the layer of 
fat which has been traumatized and infected and we have removed the portion 
which would have dissolved most easily. In infected cases, the wound after 
the muscle and fascia are sutured is washed with ether poured freely into it, 
after which the layer of fat is rapidly shaven away as indicated. 

Two interesting facts have been observed after the above procedure: ist: 
there is practically no bleeding from the cut edges; 2 nd: the cut edges 
adhere to each other immediately and securely. The fact that there is prac- 
tically no bleeding after shaving the superficial fat indicates that the portion 
removed was poorly supplied with blood. The immediate and firm adhesion 
of the cut edges after shaving of the fat may be practically demonstrated, if 
one attempts to reopen a wound which has just been closed. 

Conclusions . — While it cannot be stated that shaving the superficial fat 
will prevent fat necrosis in all cases, clinical experience in over five hundred 
cases demonstrates clearly that shaving of the superficial fat immediately 
previous to closing the skin will prevent fat necrosis in many instances, and 
therefore increase the number of primary unions in both clean and infected 
cases. The procedure is simple of execution and does not prolong or com- 
plicate the operation. 

Angelo L. Sorest, M.D., 

New York City. 
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ALUMINUM POTASSIUM NITRATE IN OSTEOMYELITIS 

Editor Annals of Surgery : 

Sir : 

In the Annals of Surgery, for January, 1923, is an article which makes 
claims for a double synthetic salt of potassium and aluminum nitrate for 
use in osteomyelitis. I was instrumental in starting the treatment here in 
Chicago as far back as September, 1919, and with some colleagues treated 
several hundred cases. In fact I recognize one of the two pictures as the 
same used at that time. 

I finally discovered the results, as far as I could tell, were the same whether 
the cases were treated with aluminum and potassium nitrate or potassium 
nitrate alone, and have given an account of my experience in the Medical 
Record, December 3, 1921. My belief is confirmed by the analysis made in 
the A. M. A. Chemical Laboratory, which showed only 2.5 per cent, of the 
aluminum nitrate. 

J. Rawson Pennington, M.D., 
Chicago , III. 
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